CONJECTURES AND CONTRIVANCES:

ECONOMIC GROWTH AND THE STANDARD OF LIVING

IN BRITAIN DURING THE INDUSTRIAL REVOLUTION 1

Charles Feinstein

All Souls College

Oxford

OX1 4AL

Great Britain

Telephone: 44 01865 279358

Fax: 44 01865 279299

E-Mail: CHF@vax.ox.ac.uk

1 Earlier versions of this paper were given at a conference at the Huntington Libraryand at seminars in Oxford, Cambridge,

Groningen and Madrid. I amgrateful to participants in those discussions, and to Anne Digby, Stan Engerman, Beverly

Lemire, P atrick O´Brien and Keith Snell for their manyhelpful suggestions and comments, and to P hilip Grover for his admirable research assistance.

CONJECTURES AND CONTRIVANCES: ECONOMIC GROWTH AND THE STANDARD OF LIVING IN

BRITAIN DURING THE INDUSTRIAL REVOLUTION

... in our opinion, it would be rash to attempt to draw a general price curve on the basis of such approximate figures, as it could only be done at the expense of scientific honesty; and a fortiori an attempt to make any mathematical comparison between the movements of prices and wages could only result in mystification.

Paul Mantoux (1928, p. 439)

T his paper is based on newestimates of nominal earnings, the cost of living and real earnings in Great Britain and Ireland over the period from1770 to 1880. T hese estimates are intended as a contribution to two controversies.

T he first is the long-running debate about the impact of the industrial revolution on the standard of living of the British working-class. It was confidentlyannounced in 1983 that this issue had finallybeen settled in favour of a veryoptimistic interpretation, but I shall tryto showthat this verdict mayhave been premature. T he second is the more recent - and still continuing - debate about whether or not the rate of growth of the British economy accelerated during the industrial revolution.

I will begin with a few words about each of these debates. In the subsequent sections of the paper I will look first at average nominal earnings, then at the cost of living index and the resulting trends in real earnings.

Finally, I will consider the implications for the overall growth of the economy.

1. The standard of living debate

T he debate about the effect of industrialization and capitalismon the standard of living of the mass of the people has been one of the longest-running and most vigorouslycontested in British economic history. 2 It is an issue which has been argued over since the earlynineteenth century, and one which was of high interest and importance in its own right. In the 1950s it acquired added force and urgencywhen it was caught up in the far greater conflict between the contending ideologies of capitalismand socialism. If capitalismhad led to a deterioration in living standards in Britain during the industrial revolution, then perhaps countries attempting to industrialize in the decades after World War II would be better advised to turn instead to socialism.

Manyof the protagonists in the standard of living debate took positions related to these wider concerns, and impartial historical scholarship and passionate political convictions became perilouslyentangled. T he emphasis on the relationship between past and present was most explicitly stated by Hayek: 3

Political opinion and views about historical events ever have been and always must be closely connected. Past experience is the foundation on which our beliefs about the desirabilityof different policies and institutions are mainlybased, and our present political views inevitablyaffect and colour our interpretation of the past.

He further claimed that the public acquired their knowledge of the past from myths, and that there was:

... one supreme myth which more than anyother has served to discredit the economic systemto which we owe our present-daycivilization ... It is the legend of the deterioration of the position of the working classes in consequence of the rise of `capitalism’ ...

It is not appropriate in this paper to rehearse all the aspects of this debate, but it maybe useful to mention six keypoints which need to be kept clearlyin mind in reflecting on this issue. It is onlywhen we have specified precisely what the questions are that we can begin to determine the answers.

(i) What is the time period and, in particular, when does it end?

T he later the date the more optimistic the conclusion: as the economyexpanded the benefits were graduallydiffused more widely. Fruitless conflict arising simplyfromthe choice of different end-points should thus be avoided. I shall cover the years from1770 through to the late nineteenth centuryand tryto establish what happened to real earnings at successive stages during the course of this period.

(ii) Are we interested in long-term trends or in short-period cyclical fluctuations?

2 See Taylor (1975) for an excellent introduction to the initial stages of the debate and reprints of the major contributions by

E. J. Hobsbawm, R. M. Hartwell and others. The current state of the controversyis reviewed byEngerman (1995), with perceptive reflections on the manyempirical and conceptual issues it has raised. Flinn (1974) surveys most of the previous quantitative estimates of wages and prices.

3 Hayek (1954) pp. 3 and 9-10.

T he British economyexperienced occasional severe depressions, for example, in the early1840s. T his was part of a succession of short-termbusiness cycles, and it would be possible to argue that the phenomenon of alternating periods of boomand bust is one element in the case against capitalism. An alternative and, in my view, preferable approach, is that these cycles are best treated as a separate issue which should be kept separate froman appraisal of the long-termtrend in the standard of living. It is then, of course, essential to make comparisons between years at similar points in the trade cycle.

(iii) Is our concern specificallywith the effects of earlyindustrialization, or more broadlywith the experience of the working class, regardless of what determined that?

T his is a vital point because the period 1770-1830 covers not onlythe earlystages of industrialization, but also the two decades of the Napoleonic Wars, a record level of harvest failures associated with abnormal weather conditions between 1790 and 1815, and an unprecedented acceleration of population growth . 4

It is difficult to distinguish accuratelybetween the effects of these four inter-related features of the period, and my main concern will be with the overall outcome, but the presence of these different factors must be recognized in any analysis of the determinants of the trends in nominal wages and prices.

(iv) Howdo we define the working class and howdo we deal with differences within this class, for example between occupations or regions?

T he present paper covers manual (blue-collar) wage-earners and excludes salaried (white-collar) workers.

T he distinction is inevitablyslightlyblurred at the margin (for example the treatment of shop assistants as manual workers is somewhat arbitrary) but in general the dividing line is clear. Manywriters on this topic have emphasized the diversityof experience within the manual working class, byoccupation, region, skill and gender.

Anyattempt at quantitative assessment has certainlyto embrace and record the divergent outcomes represented, for example, bythe advance in the position of skilled artisans operating newmachines and the deterioration in the conditions of displaced handicraft workers. It is also necessaryto take full account of the varied experience of successive cohorts of workers. But ultimatelya national aggregate measure, derived froma wide arrayof component indices, is also required if anybroad conclusions about the overall outcome for the working class are to be drawn. For this purpose a weighted average of the sort constructed in the present paper is the most appropriate procedure. T his effectivelytreats the movements in the wages of each individual worker as of equal importance.

(v) What do we mean by the standard of living?

T his is perhaps the most difficult and controversial aspect. T he present paper deals onlywith a narrow interpretation of the standard of living relating to real wages and the potential private consumption of material goods and services. It thus ignores important but less tangible factors, covered byphrases such as `the qualityof life´; for example, the impact of factorydiscipline and time-keeping, the intensityof the working day, the consequences of factoryemployment for familylife and for female and child labour outside the home, the effects of urban overcrowding and pollution. Public services, notablyfor health and sanitation, are also omitted fromthe reckoning. T rends in real wages thus measure onlyone aspect of living standards, but it is a fundamental and wide-ranging aspect.

(vi) Finally, it is necessaryto specifywhether the charge to be investigated is that the living standards of the masses actuallydeteriorated, or onlythat the workers did not share in the rise in national income brought about by industrialization and modernization.

It is not always clear in the heat of debate whether the pessimists were making the stronger or the weaker claim. I shall try to see which, if any, version is supported by the new evidence.

2. The rate of growth debate

Here the starting point, as for so much other work on the industrial revolution, is the outstanding studybyPhyllis

Deane and Max Cole (1962). T heir estimates of British economic growth over this period were derived bytwo distinct procedures, reflecting a division of labour between the authors. For the eighteenth century, indices of aggregate real national product were compiled fromthe output side, using a varietyof quantityindicators for each of the main sectors of the economy. For the nineteenth century, estimates were made of the different categories of nominal income, and these were deflated to obtain series for the real national product. T he two series were then spliced in 1800.

4 Between 1770 and 1830 the population of England doubled from6.5mto more than 13m; Wrigleyand Schofield (1981) p.

529. The relative impact of the wars and of other factors is discussed in Williamson (1984), Crafts (1987), Williamson

(1987), and Mokyr (1987).

T hese pioneering estimates were quicklychallenged bya number of writers, of whomthe most persistent and effective was Nick Crafts. He published a succession of critical articles probing various weaknesses in the

Deane and Cole indices for both the eighteenth and the nineteenth centuries. On the income side, he demonstrated that theyhad chosen an inappropriate price index for the deflation of the nominal series, and that this had seriouslydistorted their findings for the earlypart of the nineteenth century(Crafts, 1980). On the output side he pointed to weaknesses in their procedure for estimating both agricultural and industrial output

(Crafts, 1976, 1983). His contribution culminated in an alternative set of estimates of real GDP based on revised indices for agriculture, industryand services. T hese covered the whole period from1700 to 1830 on a consistent output-side basis (Crafts, 1985a).

T he result of these newestimates byCrafts was a substantial downward revision of the rate of growth of total and per capita real GDP. Independent work byKnick Harley(1982) criticising an earlier index of industrial production constructed byHoffmann (1955) yielded a similar conclusion. T he Deane and Cole estimates had essentiallyconfirmed traditional views of a sharp acceleration in the growth of the economyin the closing decades of the eighteenth century, an interpretation easilyconsistent with the notion of an economytransformed byan industrial revolution, or - to use Rostow´s modern metaphor - of a take-off. Bycontrast Crafts and Harley argued that there was no dramatic change, only a gradual rise to a relatively modest rate of growth.

Table 1. Growth of the British Economy, 1700-1831 (Annual percentage growth rate)

A. Real GDP per head

1700-1760 1760-1780 1781-1801 1801-1831_

Deane and Cole 0.45 -0.04 1.08 1.61

Crafts 0.31 -0.05 0.41 0.45

B. Industrial production

1700-1760 1760-7170 1770-1801 1801-1831_

Deane and Cole 0.97 1.06 2.22 3.44

Hoffmann 0.75 1.48 2.66 2.74

Crafts and Harley 0.75 1.12 1.27 2.72

Cuenca Esteban 0.74 1.36 2.61 3.18

Source: Crafts and Harley (1992, 715); Crafts (1985, 45), Cuenca Esteban (1994, 88).

T his revisionist attack on a cherished institution has inevitablyprovoked fierce and prolonged controversywhich is still raging in the pages of the Economic History Review . Some critics suggested that the whole attempt at quantification was misguided and that no worthwhile measurement was possible for this early period. Attempts to advance bysuccessive revision were presented as proof of the inherent unreliabilityof the estimates offered, and the whole quantitative enterprise was thus discredited in a waywhich would never be applied to corresponding debates and revisions conducted with literaryevidence. Others accepted the value and legitimacyof the attempts to measure economic change over the period of the industrial revolution, but were bitterly critical of specific estimates and methods. 5

In the latter camp Cuenca Esteban has been an especiallypolemical participant, arguing for the possibility that `British economic growth was faster and more sustained than revisionist writers would have us believe´

(Cuenca Esteban, 1994, 66-7). T he growth rates implied byhis proposed revisions to the index of industrial production are compared with these other estimates in the lower panel of T able 1. Although he does not claim that his own estimates have anydefinitive status, he believes that theydo: `serve to reinforce ample qualitative evidence pointing to a major discontinuityin British social and economic development during the last three decades of the eighteenth century.´ (Cuenca Esteban, 1994, 68). Accordingly, he suggests, `the dwindling growth rates´ obtained `through ten years of guesswork´ byCrafts and Harleyshould be discarded in favour of much higher estimates, consistent with those derived by Hoffmann and by Deane and Cole.

T hroughout this dispute income-based estimates have largelybeen neglected, and the recent discussion of economic change has focused almost exclusivelyon the output-based series. However, the incomplete and fragile nature of the available data creates a strong case for the construction, on a consistent basis, of independent estimates of national product fromthe income side. T he present paper on real wages is intended as one step in a larger project designed to do this for the whole period from1770 to the late nineteenth century. If the work can be carried through to a satisfactorycompletion it will provide a valuable check on the output data, and will also add to our understanding of changes in the structure of incomes during the initial phase of industrialization. The research is still incomplete, but I hope these preliminary results will be of some interest.

5 Notable contributions include Hoppit (1990), Jackson (1992), Berg and Hudson (1992, 1994), Crafts and Harley(1992,

1995), Cuenca Esteban (1994, 1995).

3. New estimates of nominal full-employment earnings

Anyattempt to construct a newindex of average nominal earnings during and after the industrial revolution has to confront numerous difficult problems in the context of a period when the necessarydata were seldom collected and even more rarelypreserved. Some of the major issues include the changes in the structure of agriculture and in the work of male and female farmlabourers and servants; the rise of newmanufacturing industries and occupations, and the decline of others, a process illustrated most vividlybythe fate of the handloomweavers; the impact of successive technological changes such as the spinning jenny, the water-frame, and the mule; the changing role of women and children as the domestic systemslowlygave wayto workshops and factories; and the shifts in the location of activity, exemplified bythe decline of the woollen and worsted textile industry in Norwich and the South-West, and the rise of thrusting new centres in the West Riding of Yorkshire.

T his is not the place to describe the details of the inadequate sources and highlydebatable conjectures that lie behind the present estimates, but a brief account of the main sources is given in Appendix A. Some of the series relyfor all or most of the period on well-known indices compiled byprevious writers, notablyA. L.

Bowleyand G. H. Wood, and these rest on relativelysecure foundations. Over a period of some two decades these two distinguished scholars energeticallyextracted and exploited all the then available sources of information on wage rates and earnings, and their main estimates are based on a vast quantityof material, carefullyanalysed and expertlysynthesized. In 1906, when Bowleyreviewed the work that he and Wood had done since his first paper in 1895, he thought that it would in the end be possible to have: 6 trustworthyaccounts of the course of wages in the nineteenth centuryin industries which include about half our occupied population. We are not likelyto be able to construct index-numbers for boot-makers, tailors, unskilled labourers not attached to the industries named, dock labourers, domestic servants, railway men and many others.

Little has changed in this respect since this was written, and it remains the case that it is onlypossible to cover these additional workers, or to extend the series further back into the past, if we are willing to tolerate lower standards of evidence and of reliabilitythan Bowleyand Wood thought acceptable. T he case for quantification in the face of the multitude of gaps and uncertainties in the available data is not that it provides definitive estimates (however sharp and secure the results might look when finallyset out in neat arrays of printed tables). It is, rather, that it helps to establish orders of magnitude, and to test howrobust or vulnerable the estimates are to the different assumptions and judgements the statistician is forced to make in the face of a lack of satisfactory evidence.

However, it is onlybyattempting to cover these sectors that we can formanyjudgement of howmuch difference their inclusion is likelyto make to an overall index. It seems especiallydesirable that this question should be examined, given that conditions in the markets in which these workers offered their labour differed verygreatlyfromthose in the major industries. In particular, manyof the wage-earners omitted byBowleyand

Wood were largelyunaffected byanyformof technological change. Furthermore, it was usuallyin these same sectors that there was an excess supplyof labour. T rade unions were either non-existent or extremelyweak, and the workers´ ability to organize in support of claims for higher earnings was correspondingly limited.

As a first step separate estimates of the male and female occupied population were constructed for Great

Britain at decennial intervals from1771 to 1881. Each of these was classified bysector or occupation, and these estimates for each sector were then further sub-divided to distinguish three categories of income-earners:

employers and the self-employed, salaried workers, and wage-earners. A brief description of the sources and procedures is given in Appendix B. Annual estimates of the number of wage-earners in each sector were obtained by interpolation between these benchmarks and provide the weights for the component wage series.

Annual estimates of the movements in earnings were then assembled; so far these cover 24 separate occupations or industries, accounting for some 80 per cent of the total number of wage-earners in Great Britain in 1851. T here are still a number of other sectors for which indices can be compiled, and these additional series will make it possible to deal more adequatelywith some of the problems of transition noted above, but it is unlikelythat theywill change the overall picture to anysignificant degree. T he main workers omitted or inadequatelycovered in this preliminaryversion are shop assistants; milliners and dress-makers; male and female farmservants in England and Wales; and all wage-earners employed in the manufacture of iron and steel, of metal-using items such as tools, guns, cutlery, chains, needles and nails, of lace, silk, linen and jute textiles, and of food, drink, glass, and timber products.

A fewimportant aspects of the definition of the present indices should be noted. T he series are intended to measure weekly earnings (not wage-rates), assuming full-employment . In principle, theyshould thus capture relevant changes in the composition of the labour force byage, gender, skill or region, and should allowfor the

6 Bowleyand Wood (1906) p. 148; the named industries to which he referred included agriculture, engineering, and building.

effect on earnings of overtime payments and of piece rates or other systems of payment byresults. T he series include an addition for the value of board and lodging where it is a substantial element of the total remuneration, but minor perquisites and allowances are not included.

A fewof the indices for manufacturing and building cover the whole of the United Kingdom, but the Irish wages in these sectors are too small to have anyappreciable effect and the primaryindices can be treated as relating essentially to Great Britain.

T he absolute value of earnings in each industrywas generallytaken fromthe estimates of average annual earnings in 1881 obtained in an earlier study(Feinstein, 1990). T hese in turn were derived byworking back from estimates based on the official Enquiry into Earnings and Hours in 1906 (PP 1909 LXXX) checked wherever possible against the information collected in the first Board of T rade investigation, Rates of Wages in 1886 (PP

1893-94 LXXXIII, Pt II). A crucial implicit assumption is thus that all dimensions of the composition of the wage-earners in 1881 are accuratelyreflected in the level of average earnings at that date, and that the effects of anychanges in skill, gender, age or other dimensions as we move back to 1771 are fullyincorporated in the earnings indices. T his is undoubtedlya rather heroic assumption, given the sweeping changes which occurred during this period. However, it seemed best to proceed in this wayso that it would be possible both to specify clearlythe basis on which the indices were constructed, and to test the resulting level of average earnings at various dates against independent benchmarks for those years.

For the aggregate index each separate index of earnings is weighted each year bythe corresponding wage-bill, i.e. for each sector or occupation the numbers employed multiplied bythe average wage in each year.

T he movements in the index thus measure both the changes in full-employment nominal wages within each sector and the effect of movements between sectors.

T he initial estimates to be presented are defined on the basis outlined above. T wo further series are given in section 6. T he first attempts to correct the estimates for Great Britain to allowfor unemployment and shorttime working; the second extends the estimates to cover the United Kingdombythe inclusion of the earnings of

Irish agricultural labourers.

It maybe helpful to give just one illustration of the sort of rough estimation that is required for manyof the additional series which previous scholars have wiselyrefrained fromcovering. Wood compiled a superb index of earnings in the cotton industrybut it onlystarts in 1806. In an attempt to obtain at least a coarse picture of a rapidlychanging and poorlyrecorded scene before that date two newindices were constructed, for spinning and for weaving, and combined in a weighted average. T he spinning series, shown in T able 2, is itself a very crudelyweighed average of estimates of the weeklyearnings of women, men and children engaged in five different types of spinning undertaken at home or in the newly-built mills. T he estimates are given for eight dates from1770 to 1806, designed to take account of the changes in earnings and in the composition of the labour force arising fromthe technological innovations and associated economic changes in spinning, as these are described in the literature on the early cotton industry.

T able 2. Earnings of Men, Women and Children in Cotton Spinning, Selected dates, 1770-1806 (shillings per week, with rough percentage weights in brackets)

______________________________________________________________

(1) (2) (3) (4) (5) (6)

Hand Jenny Throstle Mule spindle All spindle (Women)

(Women and Spinners Piecers Spinners children)_______________________________

1770 6 (70) 8 (30) 6.60

1775 4 (60) 6 (40) 4.80

1780 3 (50) 9 (50) 6.00

1790 3 (20) 9 (45) 4 (20) 10 (15) 6.95

1795 2/6(10) 9 (40) 4 (30) 22 (7) 4 (13) 7.04

1797 2/6 (5) 8 (15) 4/6 (20) 10 (50) 7.23

1804 - - 7/3 (20) 11/6 (80) 10.65

1806 - - 9/1 (15) 24(28) 5/9(57) 11.37_

Sources : Bowley(1900) p. 119; Collier (1964) pp. 17, 32, 41 and 91; Hammond (1919) p.56; Mantoux (1928), p. 433-6; Pinchbeck

(1930), pp. 139-51 and 191; Unwin (1924) pp. 130-3, 168, 191 and 195-203; Wadsworth and Mann (1931) pp. 401-5.

We come nowto the initial results. T he provisional indices of nominal earnings are summarized in T able

3 in the formof five-year averages with 1770-72 as 100, but as alreadynoted these are not the base years.

Indices are given for six sectors - agriculture, building (including railwayconstruction), mining and manufacturing, transport, domestic services, and the armed forces - and for the economyas a whole. For the overall average the equivalent in shillings per week is also shown in the final column. 7

Table 3. Average Full-time Money Earnings, Great Britain, 1770-1882

(Five-year averages, 1770-72 = 100)

______________________________________________________________

(1) (2) (3) (4) (5) (6) (7) (8)

Mining Trans- All sectors

Agri- Build- & Manu- port & Domestic Armed 1770-72 Shillings culture ing facturing storage service forces = 100 per week

1770-72 100 100 100 100 100 100 100 7.1

1773-77 101 105 103 108 101 101 103 7.4

1778-82 103 110 111 138 104 105 109 7.8

1783-87 104 112 118 114 105 99 109 7.8

1788-92 110 118 130 123 110 103 117 8.4

1793-97 137 133 145 172 125 130 140 10.0

1798-02 167 149 165 197 150 152 166 11.8

1803-07 200 178 186 215 158 145 187 13.3

1808-12 214 205 191 255 188 158 204 14.6

1813-17 206 209 195 233 185 149 200 14.3

1818-22 184 209 174 204 166 142 180 12.9

1823-27 154 208 175 209 163 140 171 12.2

1828-32 157 197 170 204 162 139 169 12.1

1833-37 159 197 176 205 156 139 171 12.2

1838-42 170 210 183 211 168 146 181 12.9

1843-47 164 220 190 212 172 145 185 13.2

1848-52 158 217 191 215 170 141 183 13.1

1853-57 1 86 230 212 247 198 161 208 14.9

1858-62 189 245 218 235 199 163 213 15.2

1863-67 197 260 234 243 214 168 228 16.3

1868-72 213 277 245 251 230 180 242 17.3

1873-77 244 310 275 271 248 195 271 19.4

1879-82 240 313 257 262 253 201 265 18.9

On these estimates we find that average earnings rose slowlyfromabout 7/- at the beginning of the 1770s to about 8/6 in the early1790s, and then climbed more rapidlyduring the war-time inflation to peak at about

14/6 at the close of the Napoleonic Wars. T heythen dropped back to approximately12/- in the early1830s before rising verygentlyto almost 12/6 per week in mid-century, still belowthe war-time peak in moneyterms.

Subsequent growth was more rapid, and earnings reached a newpeak of almost 19/6 per week in the mid-1870s.

There was thus an overall rise in nominal incomes of approximately 170 per cent over a hundred years.

Underlying the levels and trends in average earnings there is a marked diversityin the experience of the individual sectors and occupations on which T able 3 is based. In comparing the movements in these constituent series the differences in their nature and scope needs to be borne in mind. Some (including mining, building, engineering, transport, and the armed forces) relate to exclusivelyor predominantlymale wage-earners. Others, such as agriculture, cotton and woollen textiles, and domestic service cover the earnings of men, women, and juveniles, and thus may be affected also by changes in the composition of the labour force.

A synoptic viewof the movements in these series can be obtained byconsidering the changes over three periods each measured between points which are roughlycomparable in terms of the underlying cyclical fluctuations. T he first of these periods runs from1770-72 to 1808-12, during which average moneyearnings increased to approximatelydouble the level at the starting point in the early1770s. T his was also true of the great majorityof the individual series. T he combination of harvest failures, the diversion of resources to the war against France, the related distortions to the normal flows of international trade and other factors caused an exceptionallysteep rise in prices, and this in turn put considerable pressure on employers to prevent widespread

7 For those not familiar with nineteenth century currency one shilling equals 5p.

destitution byraising wages roughlyin step with prices. T he inflationaryprocess thus appears to have been a powerful unifying factor in determining the movements in earnings in different sectors.

T here were, however, a fewexceptions to this general pattern. Merchant seamen were able to obtain their usual war-time premiumand their earnings increased appreciablymore than the average. In the woollen and worsted industries there was an exceptionallyrapid increase in earnings as a result of the transition fromwomen spinning at home on the wheel to men spinning in factories on the jennyand the mule. At the other end of the range, domestic servants and the armed forces fell behind other sectors because the employers provided board and lodging and there was less pressure to increase the cash element of total remuneration; 8 and the footwear and printing trades also lost ground.

T he pattern of individual changes in the second period, fromthe end of the Napoleonic Wars to the mid-

1850s was verydifferent. Average moneyearnings declined until the early1830s and then recovered, ending at roughlythe same nominal level in 1853-57 as in 1808-12. However, this was the outcome of contrasting movements in two broad groups of industries. In agriculture, cotton and wool textiles, and the merchant service, the initial decline in nominal earnings was much more severe than in other sectors, and the level at the end of the period was still well belowthe previous peak. When the war ended the wages of agricultural labourers were depressed bythe combination of improvements in harvest technology, an excess supplyof labour, and the collapse of farmprices. 9 In the textile industries the mechanization of weaving and the displacement of male by female labour drove down overall earnings; and the relative earnings of seamen reverted to their customary peace-time levels.

In most other sectors, however, the dominant trend over this period was stability, followed bya gently increase in the upswing of the mid-1850s. Well-organized craftsmen in industries like building, engineering and shipbuilding, and printing, were able to restrict entryinto their trades and so prevent anyreduction in their nominal earnings, while the force of custom(promoted both bythe craftsmen and bytheir labourers) served to preserve the relative position of the unskilled workers in these industries, despite the potential competition from the surplus of labour in the rural areas. Elsewhere, increasing demand for their services was sufficient to maintain the nominal earnings of domestic servants, soldiers and sailors, and of the miners who were also able to make significant gains in the boom at the end of this period.

T he final period covers the twenty years fromthe mid-1850s to the mid-1870s. During this period there was once again a reasonablyuniformpattern. T he increase in average moneyearnings of about 30 per cent was shared bymanyof the major sectors, including agriculture, building, mining, and domestic service. Onlycotton and woollen textiles advanced significantlymore than this; and onlythe tailors and the seamen, railwayworkers and others in transport and storage lagged well behind.

It is also possible to decompose these estimates to distinguish the contribution to the overall growth of movements in earnings within each of the separate sectors (industries or occupations) and movements between sectors. When this is done it emerges that almost all of the improvement resulted fromchanges within the sectors, not withstanding the large changes in the composition of the labour force, notablythe decline in the share of agriculture. 10

Comparison with other estimates

It is appropriate at this point to enquire how these results compare with previous estimates.

T he first series which should be considered was compiled almost a hundred years ago byWood (1899) for selected years from1790 to 1860. His index is an unweighted average of series for 22 towns and two coal fields, covering urban workers in a varietyof industries and occupations. It is thus more limited in scope than the present index, but the latter can be adjusted to a comparable coverage bytaking onlythe series for building, mining, manufacturing and transport in columns 2, 3 and 4 of T able 3. 11 Wood’s series initiallyrises some 7 per cent above the present estimate at the war-time peak, but in the 1830s the present estimate shows a recoverynot reflected in Wood’s data. T he indices then move in harmonythrough the 1840s and 1850s, with the present series remaining roughly10 per cent higher. T he net result is that the present index shows moneyearnings improving by almost 20 per cent between 1816 and 1860, while Wood´s index indicates no change.

8 This would probablyapplyalso to farmservants: the high cost of providing board was one of the major reasons for the decline in service in husbandry; Kussmaul (1981) pp. 120-22; Snell (1985) pp. 67-103.

9 See, for example, Jones (1964) and Collins (1969).

10 The contribution of intra-sectoral movements accounts for as much as 90 per cent of the overall increase between 1770-72 and 1848-52 when average earnings are calculated as a Laspeyres index using either initial or end-period weights rather than current-year weights.

11 Wood noted that each year in his index should be considered as the average of a three-year period, and corresponding averages have been taken for comparison.

More recently, Williamson (1982) has constructed an index of nominal wages for nine selected years between 1781 and 1851, and for everytenth year thereafter. His series was compiled for a special purpose and differs fromthe present index in definition and scope. In particular, it covers onlyadult males; makes no allowance for changes in the composition of the labour force within individual industries; and omits some sectors of particular importance in the transition to the factoryeconomy, for instance the woollen and worsted industries.

Nevertheless, both indices incorporate the major Bowleyand Wood series (including those for agriculture, building and engineering), and the weight of these common sectors is sufficient to ensure that the general trends indicated by the two indices are broadly similar.

T here are, however, small differences which lead to some significant divergence in the pattern of movement over the period as the direction of the difference changes. For example, in the late eighteenth century the present series rises by34 per cent compared to Williamson´s 25 per cent. It then traces a modest gain of only13 per cent between 1797 and 1827, whereas his records a rise of 32 per cent. Fromthen on the new estimates present a marginallymore optimistic picture, with an overall improvement between 1827 and 1881 of

57 per cent, rather than 41 per cent.

T he recent estimates of familyincome collected byHorrell and Humphries (1992) come closer in scope to the present series, and provide a valuable alternative source of evidence regarding the trends in average earnings. T heir objective was to measure actual familyincomes as measured bya selection of household budgets. T hese include the earnings of women and children, and in general also include transfer payments in the formof poor relief and grants fromcharities, and allowfor the loss of earnings in periods of depression and unemployment. However, the sample is relativelysmall, so that the results for non-farmoccupations maynot be fullyrepresentative; and the reliabilityof manyof the budgets must also be rather uncertain. It is thus not surprising that the movements in these estimates of familyincome do not correspond closelywith the present series.

T he Horrell and Humphries series indicates much less improvement fromthe early1790s to the peak in

1816-20, but then rises fromthere to the late 1830s when the present estimates are falling. T he familyincomes then showa sharp drop in the early1840s and a recoveryin the latter part of the decade, neither of which are reflected in the present series. Finally, theyshowalmost no improvement in the 1850s and early1860s while the present estimates rise by almost one-fifth. 12

T o conclude these comparisons we can check the estimates against the figures for average earnings given bycontemporarystatisticians such as Massie, Colquhoun, and Baxter. In compiling the present series I deliberatelyrefrained fromusing their information on earnings, so that it is appropriate to make such a comparison. T here are minor qualifications which might be made at various points, and the reliabilityand interpretation of some of the contemporaryestimates can be questioned . 13 Nevertheless, the general closeness of the agreement in T able 4 is veryencouraging, and these independent benchmarks suggest that the present index has successfullytracked the main changes in average incomes over the long period from1881 back to the

1770s . 14

Table 4. Comparison with Contemporary Estimates

Average Annual Earnings, Great Britain, all sectors, 1760-1884 (£ per annum)

_________________________________________

(1) (2) (3) (4)

Contemporary Present

Date Source estimate estimate_

1884 Levi 46 48

1867 Baxter 40 43

1866 Levi 40 42

1846 Smee 22 34

1803 Colquhoun 28 31

12 The substantial disagreement in the 1840s is not significantlyreduced when the present estimates are corrected to allow for cyclical unemployment in industry and seasonal unemployment in agriculture (see section 6 below).

13 See Deane (1956, 1957) and Lindert and Williamson (1982, 395-8). In particular, the latter treat the estimates given by

Massie (1760) as familyearnings, and consider that as such theyare too either too low or else assume a veryshort work week. It is perfectlytrue that the logic of the exercise Massie was undertaking in relation to the consumption of sugar required estimates for all breadwinners in the family. Nevertheless, it seems clear fromhis other writings that his 1760 estimates refer onlyto the adult male wage-earners. Elsewhere, for example (Massie, 1758, 104), he explicitlyraised the husband´s earnings of 7/6 per week by 4/6 to cover income earned by a wife and two children.

14 The one exception is Smee´s figure for 1846, but this stands out as low in comparison with those byhis predecessors and successors.

1802 Bell 30-40 30

1800 Beeke 30 30

1760 Massie 17 18 1

1 The present estimate is for 1770.

Sources:

Levi (1885), pp. 4-6.

Baxter (1868), pp. 51 and 56, adjusted to a full-time basis.

Smee (1846), pp. 4-8.

Colquhoun (1806), p. 23 for England and Wales; the estimate is given as an average wage per familyof £42 and Ihave assumed - following

Beeke, pp. 121-3 - that there were 1.5 wage-earners per family.

Bell (1802), p. 137; Bell says that annual average earnings were probably £40, but used £30 for his calculation.

Beeke (1800), pp. 121-3.

Massie (1760); see also Mathias (1957), p. 43.

Overall, therefore, it appears that the newseries have helped to refine and extend the basic picture established byearlier scholars. T heyshould be more accurate, and also provide more comprehensive and complete series which will permit closer analysis of the interesting diversityin movements within and between sectors.

4. A new cost of living index

We turn next to the cost of living index and movements in real wages. Here there are significant differences between the present series and earlier estimates. T he deflation of moneyearnings is based on a revised version of a recentlypublished cost of living index (Feinstein, 1995). T his covers eleven types of food, together with beer, coal, candles, clothing, footwear, and rent. It is constructed bychaining three Laspeyres indices for overlapping sub-periods: 1780-1820, 1811-50 and 1841-70, with 1780-84, 1820-24 and 1850-54 as the respective base years.

For manyof these items the newindex relies heavilyon institutional and wholesale prices. T hese were severelycriticised on various grounds byAshton (1949), and almost all later writers have repeated his strictures.

T he alleged deficiencies are said to include possible divergence in the movements of wholesale and retail prices over time; the stickiness of institutional prices fixed bycontracts and their resulting insensitivityto short-term variations; the unrepresentative nature of wholesale and contract prices based largelyon London data, or on other specific locations (for example, regional workhouses); and the fact that the available series often relate to rawmaterial prices, and maynot reflect accuratelythe corresponding movements in finished product prices (for example, wheat used as a proxyfor flour, or tallowfor candles). One of the main aims of the research underlying the previous paper was to explore these issues. For the indicators used in the present cost of living index for food, coal and candles the conclusion was that these criticisms were not generallywell-founded, although there are certainly some institutional and contract series to which they might be applicable.

T he measurement of the price of clothing presents more difficult problems and discrepancies in the available sources were noted in the previous paper (Feinstein, 1995, 11, 16-18). Since that was published I have found some additional information on the costs of clothing and other writers have published more data on the costs of various types of cloth. For the present paper this additional evidence is incorporated in a revised index which also allows explicitlyfor the changing importance of cotton, woollen and linen fabrics (for further details see Appendix C).

T his newcost of living index falls much less steeplyin the post-1815 period than that constructed by

Lindert and Williamson (1985). 15 A number of separate factors account for this, each relativelymodest, but all tending in the same direction and thus cumulativelysufficient to have a significant effect. T heyinclude the lower weighting given bythe newindex to the exceptionallysteep post-war fall in the price of cereals; the inclusion of additional items such as potatoes, milk, cheese and beer which either fell much less than other goods or actually increased in price in the period fromthe end of the war to mid-century; the much more modest fall post-1815 shown bythe newindex of clothing prices; the more marked increase in rents shown bymynewnationally-based index; and the effect of the present procedure chaining three sub-periods with early-year weights in preference to using a single late-year base for the index. 16

5. Trends in real wages

T he newcost of living index and the index of full employment real earnings for workers in Great Britain are brought together in T able 5 to give a measure of the trends in real wages. T he dominant feature is the extremely moderate rate of improvement in real earnings shown bythis newseries. From1770 to the end of the Napoleonic

Wars nominal earnings kept roughlyin step with the cost of living, and there was no increase in average real earnings. After 1815 there was slowprogress, but bythe mid-1850s the level shown bythe newindex was still only26 per cent above the pre-industrialization figure. On this newevidence it thus appears that it was onlyafter that date that substantial and sustained advances in real wages were achieved by the average British worker.

15 Reference is to the revised version presented in response to criticismbyCrafts (1985b) of their original index (Lindert and Williamson, 1983; 1985).

16 See Feinstein (1995) for further discussion of these points.

T able 5. Indices of Average Full-time Nominal Earnings, the Cost of Living and Real Earnings, Great Britain,

1770-1882 (Five-year averages, 1770-1772 = 100)

___________________________________________

(1) (2) (3)

Nominal Cost of Real earnings living earnings

1770-72 100 100 100

1773-77 103 109 95

1778-82 109 109 100

1783-87 109 107 101

1788-92 117 112 104

1793-97 140 133 105

1798-02 166 170 99

1803-07 187 167 111

1808-12 204 203 100

1813-17 200 191 105

1818-22 180 162 111

1823-27 171 151 113

1828-32 169 148 113

1833-37 171 138 123

1838-42 181 155 116

1843-47 185 150 123

1848-52 183 137 134

1853-57 208 165 126

1858-62 213 156 136

1863-67 228 160 142

1868-72 242 163 148

1873-77 271 162 167

1879-82 265 150 175

T his estimate of the changes in the material aspect of living standards is thus markedlyless optimistic than the corresponding estimate byLindert and Williamson, which showed a rise of some 75 per cent between

1781 and 1851 (T able 6). T his discrepancyis almost entirelydue to differences in the respective cost of living indices, and - in particular - to the rate at which prices are estimated to have fallen fromtheir war-time peak to

1850.

Table 6. Comparison with Lindert and Williamson Index, Real Earnings, 1781-1871 (1781 = 100)

____________________________

(1) (2)

Lindert and Present

Williamson index___

1781 100 100

1797 80 107

1805 103 112

1810 101 100

1815 105 105

1819 116 107

1827 131 113

1235 145 124

1851 174 135

1861 189 137

1871 210 153

(1) For 1781-1851 nominal full-time earnings for blue collar workers from Lindert and Williamson (1983, 7) deflated bytheir revised cost of living index (1985, 148), linked for 1851 -71 to Williamson (1985b), pp. 30 and 220. (Except for 1781 the cost of living estimates are centred five-year averages).

(2) Centred five-year averages for both nominal wages and the cost of living.

6. Three qualifications

T here are nowthree qualifications and adjustments which must be considered in relation to this account of the trends in real earnings.

(i) Hours worked : T he above estimates are all based on weeklyearnings. T he evidence on actual hours worked is veryinadequate, but it seems probable that there was some reduction in hours per day, fromperhaps 12 or slightlylonger at the beginning of the period to something nearer 10 bythe 1850s. T his may, however, have been partiallyoffset bya diminishing observation of St Monday, leaving little change in the total number of hours worked each week. 17 T he net effect on hourlyearnings and leisure is thus uncertain, and no adjustment for hours worked has been made.

(ii) Unemployment and short-time working : It is nowtime to drop the assumption of earnings based on fullemployment. T wo adjustments are incorporated, in an attempt to to allowfor cyclical fluctuations in industryand for seasonal unemployment in agriculture.

For the cyclical measure employment in agriculture, domestic service and the armed forces is assumed to be broadlystable, so that the adjustment for unemployment is required onlyfor building, mining, manufacturing and transport . 18 Faced with a lack of anyworthwhile direct information on the extent of unemployment, any measure must necessarilybe veryrough. T he starting point was the Gayer, Rostowand Schwartz index of the pattern of cyclical fluctuations between 1790 and 1850, extended to cover the years 1770-90 and 1850-60. 19 In this index each year is graded from0 (deep depression) to 5 (major cycle peak), and these grades were then used as the basis for an estimate of the percentage of wage-earners out of work or on short time each year.

T he conversion frombusiness cycle grade to unemployment percentage is inevitablyrather arbitrary, and was based largelyon the information derived fromtrade union records for the second half of the nineteenth centuryshowing the proportion of their members in receipt of benefit when out of work. Ad hoc adjustments to particular years were then made in the light of observations and comments in the business cycle literature on the character of the various cycles. T his procedure generated an average level of unemployment in the period from

1770 to the end of the Napoleonic wars of about 5%, rising to about 8% in the period from1815 to mid-century.

T his increase reflects the greater importance in the later period of the more volatile industries, and its effect is further enhanced as, with the expansion of the industrial sector, the higher percentage is applied to a progressively larger proportion of the labour force.

T he problemof winter unemployment in the farmsector during the depression of agriculture following the end of the wars against France is well-recognised in the literature (for example, Fox, 1903, 297; Gash, 1935-

6; Snell, 1985), but it is again extremelydifficult to get anydirect indication of the quantitative magnitudes. I have assumed that it applied onlyto hired labourers, not to farmers´ relatives or to farmservants hired bythe year; and onlyto those counties in which farming was predominantlyarable. T he excess of winter unemployment over the prevailing summer rate was taken as 10 per cent of the number of hired agricultural labourers. T his was based on the estimates compiled byBoyer (1990, 89 and 132) fromresponses froma small sample of parishes to the Rural Queries distributed in 1832 bythe Royal Commission on the Poor Law. T his additional level was assumed to applyfor the five months November to March in each year from1815 to 1850, and then to have diminished steadily until by 1870 it was no longer significant.

(iii) The inclusion of Ireland: Immigration fromIreland was clearlya substantial element in the United Kingdom labour market and Irish wages should be brought into the overall picture. T his applies particularlyto agriculture, the onlysector in which Ireland had both large numbers of wage-earners and a pattern of changes in earnings

17 Bienefeld (1972), Reid (1976), Rule (1981), pp. 57-61, Hopkins (1982). I have also benefitted fromunpublished work by

Voth (1996) which will form part of his Oxford D. Phil dissertation.

18 Anyfurther loss of income as a result of sickness or persistent casual labour is assumed to be a broadlyconstant proportion of earnings each year and so does not affect the long-term trend in real earnings.

19 Gayer, Rostow and Schwartz (1953) p. 356; the extrapolation to earlier and later years was based on Ashton (1959),

Hoppit (1987) and Hughes (1960).

appreciablydifferent fromthat in Britain. T he earnings of Irish agricultural labourers can be incorporated using the index compiled by Bowley (1899) allowing for `want of work´. 20

T he results of these two adjustments can be seen in T able 7. T he effect of the allowance for unemployment and short-time working as measured in column 2 varies with the impact of the trade cycle in any given period relative to 1770-72. For the five years centred on 1850 it is relativelylarge: sufficient to reduce the increase in real earnings since 1770 byfive percentage points from34 per cent to 29 per cent. When Ireland is included (column 3) there is a further reduction of 6 percentage points to only 23 per cent.

Both these adjustments are less powerful in the subsequent five-year period centred on 1855, when there was a boomin economic activityand Ireland was recovering fromthe disasters of the famine years. However, the steep rise in prices during the upswing of the mid-1850s eroded much of the gains in real earnings in the preceding five years (see T able 5), cutting the increase since 1770 to 26 per cent. T he allowance for unemployment shrinks this byone percentage point, and the inclusion of Ireland takes off a further three percentage points, leaving an advance of only 22 per cent.

T he overall result is thus that real weeklyearnings allowing for unemployment were some 25 per cent higher in the mid-nineteenth centurythan in the early1770s. It is not possible to calculate exact statistical confidence intervals for a calculation of this nature, but a subjective assessment of the likelymargins of error in the estimates of average nominal wages and the cost of living points to a probability(at the 95 per cent level) that the true value of the improvement might be as little as 15 per cent or as much as 35 per cent. An increase within this range would cover the experience of both Great Britain and the United Kingdom, and would probably also apply to the improvement in hourly as opposed to weekly earnings.

Table 7. Real Wages Adjusted for Unemployment and for the inclusion of Ireland, 1770-1882

(Five-year averages, 1770-72 = 100)

____________(1)_______________(2)_________________(3)______________

Full-employment real Real earnings adjusted Col (2) adjusted to earnings (Great Britain) for unemployment include the earnings of

(Great Britain) Irish agricultural labourers

1770-72 100 100 100

1773-77 95 94 94

1778-82 100 98 97

1783-87 101 101 99

1788-92 104 103 100

1793-97 105 103 100

1798-02 99 99 94

1803-07 111 110 104

1808-12 100 98 93

1813-17 105 101 95

1818-22 111 107 100

1823-27 113 110 102

1828-32 113 109 101

1833-37 123 120 110

1838-42 116 111 103

1843-47 123 120 113

1848-52 134 129 123

1853-57 126 125 122

1858-62 136 134 134

1863-67 142 140 141

1868-72 148 147 149

1873-77 167 166 171

1879-82 175 171 178

20 In his estimates for Ireland Bowleyattempted to cover not onlythe earnings in cash and kind of full-time and casual hired labourers but also those of farmservants, of cottiers (who obtained part of their earnings in the formof a house and an area of land at a reduced rent), and of those who worked for their landowners as the means of paying rent for their land under the con-acre system.

T his picture of a veryslowimprovement in the average real wage during the first half of the nineteenth centurymaybe thought to conformrather better with qualitative accounts of conditions in both rural and urban areas in this period than the markedlymore optimistic interpretation implied bythe Lindert and Williamson series. 21 It is consistent with theoretical models of the behaviour of nominal earnings in an economyin which there was rapid population growth as well as the vast reservoir in rural Ireland, effectivelycreating an unlimited supplyof labour in the countryside. 22 Given this excess supplyof rural labour in conjunction with the other factors noted earlier - innovations in the hand-tools used for harvesting wheat and the post-war collapse of farm prices - agricultural earnings dropped steeplyuntil the end of the 1820s and were subsequentlyunable to advance by more than a very modest amount.

T he rural surplus in turn helped to keep down urban wages, and this pressure was exacerbated in many sectors as skilled male craftsmen were displaced or challenged bythe introduction of machinery, bythe employment of female workers in traditional male occupations such as the weaving of woollen cloth, and by changes in the organisation of production, for example in the manufacture of clothing and footwear, which undermined the traditional position and organization of the skilled male journeymen.

T he verymodest progress revealed bythe present estimates is also consistent with other indicators of an abundant supplyof unskilled labour; for instance, the ease and speed with which the huge number of navies was obtained to construct the railways in the 1840s (Mitchell, 1964, 322-3; Hawke, 1970, 327); or the fact that it was not the 1850s that the Armybegan to experience serious problems of recruitment and initiated a succession of measures to improve the infantryman´s basic gross payof 13d. per daywhich had prevailed since 1797 (Skelley,

1977).

It might also be suggested that the slowgrowth in average real earnings revealed bythe present estimates makes more sense of the persistence of the standard of living controversyitself. T he debate would surelynot have been so protracted if the outcome had clearlybeen as unambiguouslyfavourable to the workers as claimed byLindert and Williamson. Fromthis alternative perspective it can be seen that it was the unfortunate position of those sectors and regions which fell behind the modest improvement in the average which sustained the case of both contemporary and modern writers in arguing for a pessimistic interpretation.

Farmlabourers in the southern counties of England and Wales and certain of the former craftsmen and skilled journeymen were among those who experienced an actual deterioration in their material conditions in the first half of the nineteenth century. However, even if theyescaped this fate, the newestimates suggest that most of those at work in the 1770s would have derived verylittle benefit fromthe industrial revolution during their lifetimes, and even those who started their working life after 1815 would typicallyhave had to wait some four decades before seeing any significant improvement.

7. Real wages and per capita GDP, Great Britain, 1780-1830.

We come finallyto the second of the two debates mentioned at the outset. What light can the newestimates of average real wages throwon the rate of growth of the British economyduring the industrial revolution? T he estimates for Great Britain, including the adjustment for unemployment, are compared in T able 8 with the series for real GDP per head byDeane and Cole and byCrafts. T he rate of growth in real wages shown bythe new series over the fifty year-period 1780-1830 is marginallyslower than the growth of real GDP estimated by

Crafts, and is thus even further belowthe original Deane and Cole estimates. At this aggregate level the new estimates thus offer no support for the attempt byCuencas Esteban to reinstate the traditional pattern of sharp acceleration in overall economic growth.

Table 8. Growth of Real Wages and Real GDP per head, Great Britain, 1780-1831 (Annual percentage growth rate)

_____________________________________________

(1) (2)

1780-1801 1801-1831

Real GDP per head:

Deane and Cole 1.08 1.61

Crafts 0.41 0.45

Real wages:

Present estimate

21 See, for example, the discussion in Habakkuk (1962) pp. 132-88 and Pollard, (1978).

22 See, for example Lewis (1954). It should be noted, however, that Williamson (1985a) explicitlyrejects the proposition that the Lewis model is applicable to the British labour market in this period.

Full employment -0.09 0.41

Adjusted for unemployment -0.06 0.29

Source: See Table 1 and text.

One probable reason for the differences in T able 8 is, of course, the presence of measurement errors in all three sets of estimates, and the real wage series are still provisional. However, there is a conceptual difference between average real wages and per capita real GDP, and it is necessaryto consider howthis might affect the comparison. T his difference can be expressed in terms of the following simple identity, derived fromtwo alternative definitions of the total wage bill.

w N Y w

P

Y

P N

P

P

N

N

w w y

y w w

. .

.

. . .

º º

a

a

In the first rowtotal wages are defined on the left as the product of the average wage ( w ) and the number

of wage-earners (N

w

), and on the right as the share of aggregate wages in GDP ( a ) multiplied byGDP (Y). T he

average wage is then deflated in the second rowbythe cost of living index (P

w

) and aggregate income bythe

GDP deflator (P

y

) , and the latter is also divided bythe total population (N) to give real per capita GDP. T he

remaining terms preserve the consistencyof the initial identity. T his enables us to specifythe three factors which

differentiate the rate of growth of average real wages and of per capita real GDP.

T he first is a , the share of wages in national income. T he rate of growth of real wages would be less than

that of per capita real GDP if there was a fall in a , i.e. if other components of national income increased more

rapidlythan wages. It is possible that there was such a redistribution of income, with landowners and

businessmen gaining relative to wage-earners during a period of rapid advances in rents and profits, especially

during the war-time years, but anysuch shift is unlikelyto have moved labour´s share more than a few

percentage points. 23

T he second factor is the relative price, P

y

/P

w .

Average real wages would increase less rapidlythan per

capita real income if the price of all goods and services fell relativelyto those making up the cost of living index.

T his would have occurred if, for example, there was an unfavourable movement in the net barter terms of trade

so that export prices fell more rapidlythan those of imported and home-consumed goods. T here is considerable

uncertaintyabout the movements in the terms of trade, but it seems likelythat there was such a deterioration, at

least for second period covered in T able 8, from1801 to 1831. 24 Given the rapid growth in exports of the

products of the revolutionarycotton industryit is likelythat an appreciable part of the gains fromtechnological

advances in British industry were enjoyed by foreign consumers.

T he final termis the ratio of the total population to the labour force (N/N

w

, the reciprocal of the

participation rate). A downward trend in this ratio would again reduce the growth of average wages relative to

the growth of per capita GDP. In fact, however, this particular trend went the other way. T he proportion of the

population of working age was falling during the period of rapid increase in birth rates, and even though there

was probablya rise in the proportion of women in the occupied labour force the number of dependants per

worker was rising in these years, not falling. 25

In order to reinstate the account of the pattern of rapid growth indicated bythe Deane and Cole estimates

it would thus be necessaryto demonstrate that there was a substantial fall in the share of wages in the national

income and/or a substantial rise in the relative price of wage goods to an extent sufficient both to offset the

adverse effect on per capita incomes of the rising number of dependants, and to raise the rate of growth bya

substantial margin. T he research necessaryto measure these effects has still to be completed, but preliminary

indications do not suggest that theywere sufficientlypowerful to close the gap between the present growth rates

and those calculated by Deane and Cole.

T here thus appear to be three major conclusions to be drawn fromthe present results. First, the

improvement in the material standard of living of manual workers as measured byaverage real wages was

negligible before 1815 and verymodest until after the middle of the nineteenth century. Onlyafter 1861 was

there a sustained improvement in all the major sectors.

Secondly, the implications for the overall growth of the economyof these income-based estimates of real

wages are consistent with the results derived byCrafts and Harleyfromcompletelyindependent output-side data.

23 Deane and Cole (1961) p. 251.

24 Imlah (1958) pp. 93-109; Deane and Cole (1962) pp. 82-8.

25 Wrigley and Schofield (1981) p. 529; Horrell and Humphries (1995).

T heydo not support the attempt to re-establish the classic viewof the industrial revolution involving a sharp

acceleration to a high rate of growth in per capita real GDP before 1830. T his does not, of course, preclude

dramatic changes in individual parts of the economy.

T hirdly, there are still a number of serious weaknesses in the quantitative record, and there is

considerable scope for further research, measurement and analysis before we can be confident that the trends in

British economic growth over this crucial period have been accurately measured.

APPENDIX A

Estimates of full-employment weekly earnings, Great Britain, 1770-1881

T he aimin this appendix is to provide brief notes on the sources and methods of estimation adopted for each of

the sectors for which estimates of annual earnings have been made for the period 1770-1881.

Agriculture

T his index combines two separate series covering the weeklycash earnings of ordinaryadult male and

female hired labourers in England and Wales, and a third for male labourers (including farmservants) in

Scotland. For England and Wales total earnings (including allowances in kind, payments for piecework and

overtime, and extra moneypaid at harvest) maintained a roughlyconstant ratio to weeklycash wages (Bowley,

1899, 556; Fox, 1903, 282-90). For Scotland Bowleyincorporates benchmark estimates of the payments in kind

to married ploughmen.

From1770-1850, and for Scotland throughout, the index for males is based on Bowley(1899, 562-4,

three-year averages); from1850 to 1881 his estimates for England and Wales were replaced byan index

constructed fromthe wages paid on a sample of farms (Fox, 1903, 331-2; Department of Employment, 1971,

38). T here are some differences between the Fox and Bowleyseries where theyoverlap for the post-1850 period,

and the former has been preferred on the grounds that data collected on a consistent annual basis froma sample

of farms (even though the number covered is verysmall) was likelyto provide a more accurate indicator of

change than the successive independent surveys which are the basis for Bowley’s index . 26

For female outdoor farmlabourers in England and Wales it was possible to obtain benchmark estimates

for four years. Interpolation between these points was based on the index for male wages. T he resulting series is

clearlyveryimperfect, but allows for the relative decline in womens´ payin the late eighteenth and early

nineteenth century, and does broadlyindicate the trends in the earnings of a previouslyneglected group of wage-

earners.

For 1770 estimates were assembled for some 72 villages fromthe information on average weeklypayfor

male and female labourers at different seasons of the year collected byYoung on his various tours (Young, 1770,

447-9; John, 1989, 1075-9). Following Young´s procedure annual averages were obtained on the basis that the

harvest rate was paid for five weeks, the haytime for six, and the winter for 41; where winter rates were not given

the average for the summer weeks was calculated. Because the villages for which Young provides data were

predominantlyin the North, the figures were grouped bycounty, and a national estimate was derived as an

unweighted average of the 27 counties represented in the data set. T he result for average weeklyfemale earnings

is 3/6 for the full year and 4/9 for the summer weeks, in each case about 50 per cent of the equivalent male pay

in the same set of villages.

For 1833 similar data on male and female wages was extracted fromthe parish replies to the Rural

Queries distributed in 1832 bythe Royal Commission on the Poor Law(PP 1834 XXX-XXXIV). In total over

300 parishes provided usable information on summer or annual wages, and this was again averaged bycountyto

obtain an overall estimate of average annual weeklyfemale wages of 4/2, 39 per cent of the corresponding figure

for men. T his level is consistent with the estimates of 8d to 9d per daybyHasbach (1908, 227) and Pinchbeck

(1930, 88) based on information gleaned fromthe Report on the Employment of Women and Children in

Agriculture (PP 1843 XII).

Data for the two final benchmarks is more readilyavailable in the results of parliamentaryenquiries

summarized in the Returns of Wages (PP 1887 LXXXIX, 411-19) for three quarters in 1860-61 and four in

1869-70. T he annual average for the earlier date is 4/6 per week, equal to 40 per cent of the figure for men, and

for the later date 5/2, equal to 41 per cent.

Mining

T he index is based on a series for coal hewers´ shift earnings which is taken as representative of the

trends in all mining and quarrying . For 1800-81 I have used the estimates byMitchell (1984, 194-5). T o

interpolate for the years in the earlypart of the nineteenth centurynot covered byMitchell’s data, and to carry

the series back to 1770 I have relied on scattered and veryimperfect indications in Bowley(1900, 101-09),

26 See further, Feinstein (1990) p. 616.

Hamilton (1926, 312-6), Jenkin (1927, 132-40, 171, 199 and 205), Ashton and Sykes (1929, 134-41), Dodd

(1933, 337-44), Langton (1979, 117 and 201-9), and Flinn (1984, 386-95).

Building

T his covers the main building trades and also work on the construction of the railways. For the former,

Bowley(1901, 107-12) gives annual estimates from1830 for wages of both craftsmen and labourers in a range

of towns, and makes an allowance for changes in the relative importance of the different towns included in the

index. For earlier years his overall index is given onlyin the formof average levels for four sub-periods from

1795 to 1830, though more information is given for individual towns. T he present index is based on Bowleyfor

the period from1795, and was extrapolated to 1770 bymaking a weighted average of indices for building

craftsmen (weight 1) and labourers (weight 2). T he former is based on series for London, Lancashire, Kent,

Gloucester and the Midlands; the latter includes these regions and also the North Riding. T hese series were taken

from Gilboy (1934, 254-87) and Eccleston (1976).

For railwayconstruction labour I have used an unpublished index generouslymade available byBrian

Mitchell. This was compiled in connection with his estimates of railway capital formation (Mitchell, 1964).

Engineering and shipbuilding

From1794 onwards we can relyon the enormous mass of information assembled fromtrade unions,

employers, and official and private enquiries byBowleyand Wood (1906, 185-190). T heir index covers a wide

range of skilled, semi-skilled and unskilled labourers in engineering and machine-shops, iron foundries, boiler-

shops and shipyards in a large number of inland and maritime centres. It allows for changes in the composition

of the labour force and for the effects on weekly earnings of various piece rate systems.

For the late eighteenth centurythe fewcomparable estimates which I could find point to an increase in

weeklyearnings for millwrights and mechanics fromabout 12 or 13 shillings to around 18 to 20 shillings

between the 1770s or 1780s and the late 1790s. For shipwrights the level of paywas higher but the increase was

also roughly50 per cent or a little more ( Return of Wages , 1887, 33; Bowley, 1900, 60; Bowleyand Wood,

1905, 115 and 136; Ashton, 1924, 189-93; Mantoux, 1928, 432-3; Daniels, 1929, 593; Rule, 1981, 18). T his is

broadlyin line with the increase in the series for building craftsmen described above, and the index was

extrapolated back to 1770 by means of this series.

Cotton textiles

For the period from1806 Wood has worked exhaustivelythrough the mass of information available for

the multitude of different occupations in the cotton industry, and his index (Wood, 1910, 598-9) is carefully

weighted to allowfor the changes in the composition of the labour force byoccupation, sex and age, and for the

changing importance of the different sectors.

Completion of the index for the period before this is verymuch more difficult. T he present estimate

attempts to do this bytaking a weighted average of series for spinners and handloomweavers, with the latter

given twice the weight of the former; and is intended to cover workers both at home and in the factories. For the

spinners see T able 2 and the related discussion on p. 6 above. For the hand-loomweavers it is again possible to

relymainlyon Wood (1910, 425-33 and 593-6). He gives annual estimates of their weeklyearnings from1797

onwards, showing a figure of 18/9 at that date, and also quotes estimates fromArthur Young and others for the

1770s and the later decades of the eighteenth century. 27 A starting point of 6.25 shillings in 1770 and 6.5

shillings in 1778 was adopted on the basis of the figures Wood quotes, and his comments on these. I have then

assumed that handloomweavers earnings rose rapidlyto 18 shillings a decade later, and were steadyat that level

during the famous `golden age´ when rapidlyincreasing supplies of cheap yarn created a surge in demand for the

services of the weavers. The series then moves up a fraction from 1795 to meet the figures given by Wood.

Woollen and worsted textiles

Both Bowleyand Wood tackled the problemof measuring earnings in this industryand provide valuable

information, but Wood criticised his colleague’s original estimates without himself producing a final index on the

lines of his masterlystudyof the cotton trade . 28 It is not difficult to understand this, given the complexityof the

industry, the changes in the composition of the labour force, and the lack of hard information until well into the

nineteenth century. Nevertheless, it seemed better to include even a rough estimate rather than to omit the

changes in earnings in an industrywhich was of such importance in the eighteenth centuryand which was

27 See also Bowley (1900) pp. 110-13 and Unwin (1924) pp. 110-14.

28 See Bowley(1902) but note the partial retraction in Bowley(1937) p. 9. Wood published his own indices for

Huddersfield and Bradford in a number of papers, but without ever describing his sources and methods; see, for example

Wood (1909a; 1909b). It is possible that theywere based in part on information collected from50 firms in a Labour

Department enquirywith which Wood was associated but which was never published; see `Woollen and Worsted Wage

Enquiry, 1839-1907´, P RO, LAB 41/61. On occasion Wood also reproduced Bowley’s series for Leeds, but its absence from

his 1909 table, and thus presumablyfromhis own overall index, suggests that he maynot have fullyendorsed it; see Wood

(1910), p. 618.

subsequentlythe subject of revolutionarytechnical changes, albeit at a slower pace than in the manufacture of

cotton.

T he present index was compiled separatelyfor 1770-1830 and 1830-1881. For the latter period the

movements in earnings in all branches of the woollen and worsted industryare represented byestimates for

Leeds, Huddersfield and Bradford for selected years byWood (1909a, 93; 1909b, 75) and Bowley(1902, 117).

T o obtain an annual series it is necessaryto interpolate between their selected years; since these are simplythe

years for which information was available in one or other of their sources, I have generallyassumed smooth

growth between the benchmarks. So far as the changes in average levels were the outcome of changes in the

composition of the workforce - for example, the gradual displacement of men bywomen in the weaving of

woollen cloth - this smoothness maybe justified, but the detailed figures could probablybe improved bycloser

study of the trade fluctuations in the industry.

T he resulting series for Leeds (weight 1) and Huddersfield (weight 2) were combined to give an index for

wool; and the index for Bradford was taken to represent the worsted sector. T he values for the woollen and

worsted sectors were then combined in a weighted average, with the share of the former declining fromabout 80

per cent in 1835 to 55 per cent in 1861. T he weights were based on employment in the two sectors as shown by

the Factory Returns , but with an adjustment based on the Census of Population data on occupations to allowfor

the fact that a greater proportion of the woollen trade was still conducted at home in the first half of the

nineteenth century (Baines, 1970, 88-92).

For 1770-1830 I have proceeded on the same lines as for cotton. For the handloomweavers a veryrough

index was pieced together fromthe few wages quoted, combining series for woollen cloth (weight 4) and for

worsted stuff (weight 1) derived fromBowley(1902, 106-8 for Bradford; 1902, 112-4 for Leeds; 1900, 113-4

for Somerset and Gloucester), Palgrave (1926, 634-5), Bischoff (1842, II, 416-9), Lipson (1921, 256-60) and

Mantoux (1929, 435). For spinning the index is based on a roughlyweighted average of estimates aimed at

reflecting the changes as hand spinning bywomen working at home was superseded bythe introduction of the

jenny, operated byboth men and women, and the jennywas in turn replaced in the late 1820s bymale-operated

mule spindles. T he main sources were Bischoff (1842, II, p. 416), Bowley(1902, 112-6), Lipson (1921, 258-

60), Palgrave (1926, 634) and Pinchbeck (1930, 141). T he overall index for the woollen and worsted industry

was then obtained bycombining these two indices for spinning (weight 2) and hand loomweaving (weight 1),

and linking this to the corresponding index for 1830-81.

Clothing and footwear

T wo indices were compiled in order to cover at least part of this large industry, one for tailors and the

other for boot and shoe-makers. It is likelythat both provide a broadlyacceptable measure of the overall trend in

earnings, but there is insufficient information to make accurate estimates of short-termchanges or of the

changing importance of the trade in different centres.

T he index for tailors is intended to cover the average earnings of both men and boys, but is based largely

on figures for journeymen tailors. T he main sources are Galton (1896, 147), Porter (1847, 457); George (1925,

163-5 and 368), Palgrave (1926, 634-5), Mayhew(1980, 2, 72-149) and the Returns of Wages (PP 1887

LXXXIX, 392). T he series for boot and shoe makers covers both men and women. T he main source for the

period after 1830 is the information for a number of towns given in the Returns of Wages (PP 1887 LXXXIX,

253-9) and Department of Employment (1971, 37). For earlier years the index is based mainlyon the wages

quoted in Porter (1847, 457), Palgrave (1926, 634-5) and Mayhew (1980, 3, 111-203).

Printing

Bowleyand Wood (1899, 708-15) give an index based on the weeklytime wages of compositors

employed on book and jobbing work from1777 to the end of our period. It is a weighted average of the various

towns for which figures are available at different dates, but makes no allowance for anychanges in the structure

of the printing industry, for example, between book and jobbing work and newspaper printing, though the effect

of such changes was thought to be small before the 1880s.

Pottery

An index of moneyearnings of skilled potters in North Staffordshire has been compiled byBotham

(1982; see also Hunt and Botham, 1987). It is based on information drawn fromsurviving account books and

firmrecords, parliamentaryenquiries, newspapers, trade union records, and arbitration proceedings. T here is a

gap in the series between 1770 and 1790 and this was bridged by assuming a linear increase.

Merchant Seamen

T he index is based on the wages in cash and kind of able seamen, and it is assumed that there were no

significant changes in the composition or age structure of the crews. For 1840, 1850 and 1861-81 Bowley(1895,

266-9; 1898, 482) constructed an index of cash earnings weighted to allowfor the gradual transition fromsail to

steam. Interpolation for the intervening years was based on the rates for seamen on foreign-going vessels from

London and Liverpool given in the unpublished collection of data assembled byWood for the Board of T rade

(1908, 290). For 1817 to 1833 the index relies on continuous series for three voyages, broadlyconsistent with

the later figures, reported by a shipowner to a Select Committee (PP 1833 VI, p. 480).

Starting at the other end of the period we can obtain good estimates fromthe research into shipping

records byDavis (1962, 137-45) for the eighteenth century, supplemented byfigures quoted byBowley(1900,

77-9) and Ashton (1955, 226). T he main source for the extent of the verylarge movements in earnings during

the war years is the evidence of shipowners and brokers to the 1833 Select Committee (PP 1833 VI, Qs 3597-

601, 6175-82, 7864-5).

T he value of the food supplied to seamen was estimated byGiffen to be worth about 33 shillings per

month in the 1880s. 29 If this is adjusted to 1770 prices it comes to some 23 shillings, whereas the figure given

for that period byDavis (1962, 145) is only17 shillings, presumablyreflecting the lower standard of the

ordinaryseamen´s victuals in the late eighteenth century. An annual estimate was obtained byinterpolating

between the 1770 and 1880 benchmarks on the basis of the cost of living index, with the improvement in

standards introduced gradually over the course of the intervening years.

Railways

T his index covers porters, guards, shunters, drivers, firemen and other wage-earners employed in railway

occupations in goods and passenger traffic. Other employees of the railways (for example building or

engineering workers or carters) are included with those occupations; railwayclerks and station masters are

treated as salaried workers. T he main source for the movements in payon the railways is the data assembled by

Kingsford (1970, 88-115); there is also an unpublished return submitted bythe railwaymens´ trade union, which

gives scales for a fewtowns for the 1870s and 1880s. 30 T he various categories were weighted according to the

numbers employed in England and Wales as given in the General Report on the 1886 census of earnings (PP

1893-4, LXXXIII, 266-7).

Other transport and storage

T his covers a varietyof wage-earners employed on canals and docks; as carters carmen, coachmen and in

other forms of road transport; as warehousemen and women, and as messengers. A veryrough measure of the

wages paid at various dates in each of these occupations was derived fromthe 1887 Returns of Wages and other

sources (George, 1927, 246-7; Oram, 1970, 84-5, 189). T he separate series were then combined in a single index

for the period from1800, and this was extrapolated back to 1770 bymeans of the index for building labourers

described above.

Domestic servants

Separate indices were compiled for female and male domestic servants. T he information available for the

earnings of the verylarge group of female wage-earners is severelylimited, and it is impossible to allow

accuratelyfor the manycategories fromsenior cook to lowlyscullerymaid, for the differences in payment in

various parts of the country, or the for possible effects on the average of changes in earnings with age and length

of service. T he numbers engaged in this sector are so large, however, that it is worthwhile attempting to forma

rough indication of the changes in cash wages and in the value of board and lodging. Manyof the sources refer

to large establishments and are useful in indicating both changes over time and the dispersion of earnings across

the different types of servant, but the level of these payments is well above the average for all households.

For the cash wage the basic procedure for 1825 to 1881 was to interpolate between estimates for three

benchmark years. For 1881 a figure of £14.1 was derived in previous work (Feinstein, 1990, 626-8). For a mid-

centurybenchmark a classification of female domestic servants byoccupation and age was made using data from

the 1851 Census of Occupations (PP LXXXVIII, Pt I). Cooks, housekeepers, nurses and housemaids, accounting

for 22 per cent of the total, were each sub-divided into three age-groups (under 25, 25-40 and over 40), and the

larger number of general servants, 78 per cent of the total, was split into seven age-groups. An estimated cash

wage was then assigned to each of these 19 categories, using information on domestic servants from Edinburgh

Review (1862, 426), Layton (1908, 518-22), Clapham(1934, 33) Banks (1954, 71-6), Horn (1986), and Peel

(1926, 164-87; 1934, 104-7 and 143-51), and on wages paid to nurses in hospitals and asylums in Abel-Smith

(1960, 5-7 and 279) and S.C. on Lunatics (PP 1859 III). T his yielded a weighted average of £9.1 for 1850.

Interpolation between 1850 and 1881 was based largely on the indices in Layton (1908).

For 1825 a figure of £7 was adopted, partlyon the basis of extrapolation bymeans of Layton from1850,

partlyon the sources listed above, together with (Adams, 1825, 234-97), A New System (1825, 424-49) and

Pinchbeck (1930, 36). T his estimate was then extrapolated to 1770 (£4.6) byreference to the extensive

29 P P 1893-94 LXXXIII P t II, p. xxii; Giffen´s estimate of £20 p.a was based on the difference between seamen´s wages

paid with and without food.

30 P RO, LAB 41/25. A representative of the Labour Department of the Board of Trade recorded his view of this data with

the comment: `I thoroughlydistrust this scrappyreturn´, but the figures are broadlyconsistent with those given by

Kingsford.

collection of earnings given in Hecht (1956, 146-49) and the series for female wages in St Clement Danes given

by Snell (1985, 416). 31

For board and lodging there is consistent evidence of a figure of around 10 shillings per week in the late

nineteenth century(Feinstein, 1990, 628) and it appears to have been much the same as this in the middle of the

century( Edinburgh Review , 1862, 423; Banks, 1954, 73;). In 1825 this was also quoted as the figure for a large

establishment `when the familyis absent´ (Adams, 1825, 8). However, the writer in the Review mentions that `in

the dear days of war and corn-laws the board wages in London were 6 shillings per week for the women´, while

Pinchbeck (1930, 313) quotes a witness before the FactoryCommission in 1833 who said that a girl who left

home would have to pay5 shillings a week for board, lodging and washing. Hecht (1956) quotes weeklyboard

wages for a fewmaids in the late eighteenth century, for which the average is also about 6 shillings.. T here is

also some evidence on the maintenance of apprentices at QuarryBank Mill (Rose, 1986, 107) and at Oldknows

(Unwin, 1924, 173), and of the inmates of poor lawinstitutions and asylums. T he value of farmservants´ board

was reckoned byYoung (1770, 509) to be about 4 shillings in 1770, and Marshall put it as rising to about 6

shillings in 1794-6 (quoted in Armstrong and Huzel, 1989, 729).

In the light of these figures the average weeklycost was taken to be 4 shillings in 1761, adjusted at

twenty-year intervals to 5, 7, 6, 7 and 9 shillings, and finallyto 10 shillings in 1881. Other years were obtained

by interpolating between these estimates by means of the cost of living index.

T he corresponding index for the smaller number of male domestic servants was derived in similar fashion from

the same sources, but with the advantage that the majorityof males were employed in the large households to

which much of the surviving evidence relates. T he main sources can thus be accepted with less adaptation than

was required for their female counterparts. T he benchmark for the series was an estimate for 1886 derived from

the data in Giffen´s General Report on the 1886 wage census (PP 1893-94 LXXXIII, Pt II, 457). In calculating

the average the small number of house stewards and other servants paid more than £140 per annumwere

excluded as being more appropriatelytreated as salaried employees. At the beginning of the period vails from

house guests and visitors were an important part of the income of servants, but these are regarded as transfer

payments, not as part of their earnings.

Army

T he estimate covers the payand allowances of privates and non-commissioned officers in the infantry,

cavalryand artillery. T he payincludes deferred and good-conduct pay, and the allowances cover clothing,

provisions, accommodation, fuel and medical attendance so far as these were not paid for bydeductions from

pay. The starting point was a figure of £48.2 in 1878 based on an official estimate (P.P. 1878 XLVII, 2).

T his was then extrapolated byan index based on movements in the payand allowances of infantry

privates. T he basic paywas static for long periods, and the main changes are noted in parliamentaryreports and

enquiries (see especiallyPP 1830 XVIII, 96-7; PP 1871 XXXIX, 37; PP 1892 XIX, Q14,317), and a very

informative paper by Tulloch (1863).

Navy

T his series covers the payand allowances of seamen, stokers, artisans, and others belowthe rank of

warrant officers, including pettyofficers such as gunners, carpenters and boatswains. T he starting point is an

estimate prepared bythe Admiraltyfor the General Report on the 1886 wage census (PP 1893-94 LXXXIII, Pt

II, xxiii-xxiv). T his gives benchmarks of £42.65 for the average annual payof some 39,000 men in the Royal

Navy, and of £22.10 for the estimated annual cost of allowances including provisions.

T he figure for paywas extrapolated bymeans of a weighted average of three series for able seamen

(weight 3), ordinaryseamen (3) and pettyofficers (2). T hese were based on information about the relatively

infrequent improvements in pay, with adjustments to cover the introduction of good-conduct bonuses and the

reduction involved in the switch fromlunar to calendar pay-months in 1852 (Lewis, 1960, 293-305 and 1965,

210-5; Lloyd, 1968, 248-50, 271).

T he series for provisions was compiled fromestimates of the expenditure per man derived from

parliamentaryreports (see especially, PP 1817 IV, 183 and App. 17) and the Navy Estimates. No evidence was

found for the years before 1792 , and the series was extrapolated fromthere back to 1770 byreference to the cost

of living index.

General unskilled labour

T his index is designed to cover the large number of unskilled labourers who were not assigned to specific

occupations in the occupational censuses. T he majoritywere probablyemployed in manufacturing industries

and are included with that sector in T able 3. A rough index was constructed on the basis of information included

31 Keith Snell has advised me that this series includes but is not limited to domestic servants, and that some of the variation

mayreflect age differences and payments of board wages. I have tried to minimize these problems byusing the series only

for the period 1766-1820 when the average sample size in each five-year period is 24 women.

in the 1887 Returns of Wages for labourers employed a large range of different towns and manufacturing

industries, and on data in Eden (1795), Young (1770) and other sources.

APPENDIX B

Estimates of the Occupied Labour Force in Great Britain, 1771-1881

The total occupied population

Estimates of the total occupied population of Great Britain at decennial intervals were compiled in two stages,

the first covering 1841-81, the second 1771 to 1831.

T he first reasonablyaccurate census of the whole occupied population was taken in 1851, and the census

data are used for 1851 to 1881 . 32 For 1841 the census information appears to be broadlyreliable for males aged

twentyand over, but the returns for women and children are clearlyincomplete. I have corrected for this by

assuming that the proportions of females and of males under 20 to adult males was the same in each sector as in

1851, except for female domestic servants where the number returned appears to be about right. 33

Manyretired workers were returned in the 1851 and later censuses as part of the occupied population,

and should be excluded fromthe estimated number of income-earners. T he extent of retirement in this period has

been a matter of some debate, but the consensus seems to be that the verylimited provision of pensions

compelled most workers to continue in employment for as long as theycould. 34 Some 6 per cent of the occupied

males were aged 65 and over in 1851, and I assumed that the full-time equivalent of one-third of these men, or

about two per cent of the total occupied male population, were no longer in work . 35 T he same proportion was

adopted for the female labour force. With this adjustment for 1841-81 we have the final benchmarks for the

number of occupied males and females.

In order to obtain labour force estimates for earlier years participation rates for males and females were

applied to corresponding estimates of the population aged 15 and over. T he starting point was a series obtained

fromWrigleyand Schofield (1981, pp. 528 and 595) for the population of England in the relevant age range at

ten-year intervals from1771 to 1851. T his was raised to include Wales and Scotland, assuming in each case that

the proportion of the population in this age group was the same as in England. 36 T his series was then subdivided

into males and females on the assumption that the sex ratio for those aged 15 and over was constant over the

whole period at the level shown in the census returns for 1841 and 1851 . 37

For males the ratio of the total number occupied to the population aged 15 and over was found to be 1.01

in both 1851 and 1841; for females it was 0.395 in 1851 and 0.425 in 1841. 38 For males there is little scope for

error in assuming a constant proportion for all years back to 1771. For females the position is much more

problematical. It is frequentlysuggested that one effect of the industrial revolution was to diminish the

employment opportunities for women, but the extent of any such decline is highly uncertain . 39

32 Higgs (1987, 1995) has been a persistent critic of the census data on occupations, particularlyfor female workers, but

theyremain the most reliable basis available for aggregate estimates. Furthermore, some of his proposed corrections would

change the classification but not the number of wage-earners (for example, the suggested inabilityof the enumerators to

distinguish accuratelybetween domestic and farmservants); and the inclusion of additional working wives or other female

relatives omitted bythe census enumerators would increase the number of occupied persons but would not change the

aggregate family remuneration currently attributed solely to the male breadwinner.

33 For this purpose I used the detailed classification of the occupied population byoccupation, age and gender made by

Booth (1886). Here and elsewhere I have accepted his classification of the employed population except for the exclusion of

his final categoryof `propertyowning and indefinite´. The distinction between a classification byindustryand by

occupation is rather blurred in the earlyperiod, and since the number of clerks - and others with occupations shared by

different industries - was still relatively small, we need not be too concerned by this problem.

34 See the discussion in Hunt (1989).

35 This is consistent with the correction suggested bythe Registrar-General in his comment on the issue in 1881; Census of

England and Wales, General Report , 1881, pp. 28-9.

36 A further adjustment was then made for Scotland to cover members of the army, navyand merchant marine whollyor

partiallyomitted in the censuses for 1801 to 1851; see Wrigleyand Schofield (1981) p. 592 for the corresponding correction

to the census figures for England and Wales.

37 The census figures were adjusted to cover the omitted men in the armed forces and merchant marine; the resulting

proportions are 0.485 male; 0.515 female.

38 The male ratio exceeds unitybecause the occupied population includes some 420,000 boys aged 10-14; excluding these

the 1851 ratio was 0.96. The corresponding adjusted ratio for females was 0.37.

39 The classic investigation is P inchbeck (1930); for more recent studies see Richards (1974), Berg (1987), Hill (1989),

Blythell (1993), and Horrell and Humphries (1995).

In recognition of the possibilityof such a trend it is assumed somewhat arbitrarilythat the female

participation ratio was 0.48 before 1801, and then declined slowlyto 1831 and more steeplyfromthere to 0.395

in 1851. T he effect is to make the number of occupied women roughly200,000 (13%) higher in 1801 than it

would have been if the 1841 ratio had been applied in all previous years. T he resulting total of 1,700,000

occupied females in 1801 should be thought of in terms of full-time equivalents; the total number of women

engaged part-time in farming, spinning, weaving and other activities which theycombined with unpaid labour in

the home was, of course, considerably larger.

One wayof interpreting the estimates might thus be to treat one part of the estimated female participation

ratio in 1801 (say0.40) as representing actual full-time workers and the remaining part (0.08) as representing

full-time equivalents. If, as an average, the latter group of women were working one-third of full-time

(equivalent to two days per week) this would mean that some 64 per cent of all women were engaged in paid

activity, a proportion which would be broadlyin line with the results obtained in a quite different manner by

Horrell and Humphries (1995, p. 98) for the period 1787-1815. Despite this potential consistency, the estimates

for the female labour force must still be regarded as exceptionallytentative, and further investigation of this

issue is a high priority.

T he estimates of the occupied labour force derived on this basis are shown for 1771-1851 in the upper

panel of Table A1.

T able A1. T otal Male and Female Occupied Population and Wage-Earners, Great Britain, 1771- 1851

(millions)

_________________________________________________

1771 1781 1791 1801 1811 1821 1831 1841 1851

Total occupied population

Male 2.72 2.87 3.10 3.38 3.81 4.32 5.00 5.89 6.63

Female 1.37 1.45 1.56 1.71 1.88 2.09 2.37 2.60 2.75

Total 4.09 4.32 4.66 5.09 5.69 6.41 7.37 8.49 9.38

of which Wage-earners

Male 2.20 2.33 2.50 2.74 3.13 3.48 4.00 4.69 5.29

Female 1.21 1.27 1.37 1.50 1.65 1.83 2.07 2.29 2.41

Total 3.41 3.60 3.87 4.24 4.7 8 5.31 6.07 6.98 7.70

Source : See text.

Classification by occupation and type of income-earner

T he next stage involved the classification of this total byoccupation or sector of activity. T he margins of

error involved are quite large as soon as we move awayfromthe relative securityof the 1851 and 1841 censuses,

but it must be remembered that the object of the present paper is to compile an index of wages. In this context

the classification is needed for the weighting of the series for separate occupations, and it would require the

combination of quite large errors in the allocation, together with substantial differences in the level of average

earnings across the sectors, to make an appreciable difference to the final index.

T he classification for 1851-81 relies essentiallyon the census returns as summarized byBooth, with

adjustments for the retired and for the omitted armed forces and merchant seamen; and that for 1841 on the

corresponding amended estimates made above in arriving at the totals for males and females. For earlier years

separate estimates of the number of occupied males and females were made for as manyindividual sectors as

possible, and the remaining sectors were then allocated a rough share of the residual.

For agriculture, the construction of a series started with Wrigley´s estimates for 1811-51 of the number of

males in England aged 20 and over employed in farming (1986, p. 332). T his was raised to cover Wales and

Scotland, and additions were made for males aged less than 20, for female labourers, and for male and female

farmers. A veryrough extrapolation to 1761 was then made for male labourers and farmers in Great Britain,

paying regard to the estimated size of the rural agricultural population in 1750 and 1801 (Wrigley, 1987, p.170),

and of the total civilian male labour force. T he series was completed bythe addition of estimates for female

labourers and farmers. For the former the ratio to male labourers is believed to have declined since the mid

eighteenth century, and it was taken as 18 per cent in 1761, compared to 12 per cent in 1841.

For other sectors, the indicators used were the number of coal miners given in Mitchell (1984, 106) for

1801-51; the number of merchant seamen on vessels registered in the United Kingdomavailable annuallyfrom

1788 ( Finance Accounts, Trade and Navigation , annual), extrapolated to 1761 on the basis of the series for

seamen’s sixpences (Davis, 1956, 339-40); the number of male domestic servants for whomassessed taxes were

paid for 1811-41 (Porter, 1847, p. 539); and the numbers in the army and navy (Floud et al, 1990, 45-71).

T he remaining male and female occupations, including building and manufacturing, road and canal

transport, distribution, and female domestic servants were then allocated roughlythe same share of the residual

labour force as in 1841 and 1851, with a few rough adjustments and changes where this seemed appropriate.

T he male and female labour force in each sector was then further sub-divided to distinguish three

categories of income-earners: employers and the self-employed, salaried workers, and wage-earners. T his

classification starts froma detailed analysis of the census returns for 1861, made for an earlier study(Feinstein,

1989, 245), which classified approximately12 per cent of the occupied population as employers and self-

employed, 6 per cent as salaried workers, and 82 per cent as wage-earners . 40 T here are also some figures on the

number of employers and self-employed in 1851, in addition to the census classification byoccupation. 41 T he

distinction between salaries and wages is not verysharplydefined: clerks, nurses and teachers are treated as

salaried, shop assistants and policemen as wage-earners.

T he proportion of employers and self-employed, and of salaried employees was estimated separatelyfor

males and females for each sector, leaving the number of wage-earners as the residual. T he decennial totals for

1771-1851 are shown in the lower panel of Table A1.

Finally, wage-earners in manufacturing were sub-divided between six industries: metal manufacture and

metal-working, cotton, wool and worsted, other textiles, dress, and other manufacturing. T his was done partlyon

40 The estimates published previously were for the United Kingdom but those given here relate to Great Britain only.

41 See the incomplete returns included in the 1851 Census, Summary Tables , PP 1852-53 LXXXVIII, Part II, p. lxxvii.

the basis of the classification in the 1851 census, partlyon evidence for developments in particular industries,

notably cotton and wool; and partly on rough adjustments to reflect the known trends. 42

APPENDIX C

A new index of the price of clothing and footwear

T he series used to measure the prices of clothing and footwear in the previous cost of living index (Feinstein,

1995) has been replaced bya newseries which is still provisional but is, I believe, a marked improvement on the

earlier version. T he present series consists of spliced indices for short overlapping sub-periods, in each of which

three series for clothing are combined with one for footwear. T he sub-periods are selected in order to allowfor

the growing importance of cotton relative to the other types of cloth. Its percentage share increases from15 for

1770-1802 to 25 for 1800-1823, 32 for 1820-1845 and 40 for 1840-70. T he corresponding percentage weights

for wool are 50, 40, 35 and 33; and for linen: 20, 20, 18 and 12. Footwear has a constant weight of 15 per cent.

T he allocation for footwear was based on earlytwentieth-centurydata (Prest 1954, 123), but is roughly

consistent with information in late eighteenth-centuryhousehold budgets (Davies, 1795; Eden, 1797, III,

cccxliii). T he division of clothing bytype of material was made on the basis of estimates of the value of home

consumption (output less exports) of each of the three types of cloth (Ellison, 1886, 56-60, 117-26; Deane and

Cole, 1962, 185-7, 196 and 204; von T unzelmann, 1978, 231) T he value of home consumption was first

estimated for each decade and the periods listed above were then selected to reflect the broad timing of the shift

awayfromthe traditional materials towards cotton. T he initial estimates for home consumption of cotton were

adjusted upwards (byan arbitraryfive percentage points), with a corresponding reduction in the share of wool

and linen, on the assumption that in this period the proportion used for other purposes (e.g. sails, industrial

materials, and household furnishings such as carpets, curtains, blankets, and sheets) was greater for the other

fabrics than for cotton.

Woollen clothing

The index for woollen clothing is an unweighted average of series for different periods as follows:

1770-1829: blue cloth purchased by Greenwich Hospital (Beveridge, 1939, 293-5)

1770-1822. average export value of woollen cloth (Cuencas Esteban, 1994, 101-2)

1792-1833: price charged for red cloth supplied to the Army (PP 1833 VII, J. Pearse, Q. 530),

1792-1833: the cost of a suit of clothing for a soldier of an Infantry Regiment (PP 1833 VII, R.H.Cox, Q. 1437),

1818-68: Suits purchased byGreenwich Hospital (PP 1837 V, PP 1850 XXXV, PP 1854 XLII, McCullough,

1882, 1139-40)

1818-70: average export value of woollen manufactures (Imlah, 1958, 211-3)

T he critical difference between these indices is in the extent of the decline in the price of woollen cloth

after the end of the Napoleonic wars. Imlah´s index of export average values is 45 per cent lower in 1829 than in

1816, whereas the reduction in the various series for domestic institutional purchases is onlyabout 25 per cent.

From1829 to mid-centurythe export series falls bya further 30 per cent, whereas the domestic series showa

rising trend. T he combination of these series used in the present index is 34 per cent lower in 1850 than in 1816,

and this probably overstates the decline. 43

I have previouslysuggested that a substantial part of the steep decline in the export series might be the

result of changes in the composition of woollen exports rather than a reduction in the price of cloth of a given

quality. 44 It is not possible to verifythis directlybecause the trade data cannot be sufficientlydisaggregated, but

the proposition appears to be confirmed byinformation on the prices of woollen trousers, for which it seems

reasonable to assume that there was little or no change in the nature of the basic article.

From1760-90 breeches were supplied to the Navyat prices ranging from3/6 to 4/6; the price for trousers

would typicallybe about 25 per cent higher, say5/-. Figures quoted for trousers purchased for privates in the

armyinclude 6/6 for 1792 and 1798, increasing to 9/6 for 1815 and then falling to 7/- to 8/- in the early1830s. 45

42 For cotton, Wood (1910) pp. 593-9. For wool the estimates for 1851 were based on Baines (1970) p. 91 and for 1831 on

McCulloch (1839) I, p. 627; the latter estimate was extrapolated back to 1771 on the basis of the consumption of wool.

43 In their revised index for clothing Williamson and Lindert (1985) p. 149 adopted the export series as the sole measure of

changes in the price of traditional textiles, and so show a much larger fall.

44 Feinstein (1995) p. 17. I also suggested in that discussion that the price fall for finished garments might have been

moderated because the steep decline in the cost of cloth was not matched bya corresponding reduction in labour costs, but

further investigation has shown that labour costs were a relativelysmall proportion of the total (about 15 per cent for a basic

coat and trousers); see, for example, PP 1833, VII Qs732 and 1235.

45 Warrant of 14 January1792 showing list of necessaries to be provided free for everyfoot soldier, P RO, WO 30 13B f. 32-

4; clothing for Royal Militaryartificers and labourers, SP 1798, vol 113, App. E.3, p. 438; P P 1833 VII, Qs. 541, 732 and

App. 4, p. 303-5.

By1850 the price had risen again to 9/4 for the cloth only . 46 For 1859-60 a comparison of contract prices with

those charged bythe newly-established Armyclothing factoryshowed that for trousers the former price was 10/-

and the latter 9/9, but bythis time there had been a considerable improvement in the qualityof the material used

and the equivalent price for the former qualitywould be roughly70 per cent of this, about 7/-. 47 T his data on

trousers purchased for the armed forces thus gives no indication of a fall in price as steep as that shown bythe

average export values.

Prices for trousers for agricultural labourers showa similar pattern. At the end of the eighteenth century

the price appears to have been about 4/- or 5/- . 48 For later dates, Purdy(1861, 369-70; 1862, 475-6) quotes

prices of 9/- for an agricultural labourer in Devonshire in 1837, of 6/6 and 7/6 for indoor paupers in London and

Bedford in 1860, and of 8/- to 10/- for agricultural labourers in Scotland in 1860. Rough confirmation of this

level of prices in mid-centuryis given byevidence bya Royal Engineers Quartermaster to a Commission on

Armyrecruitment that fromenquiries in 1866 `at some of the clothing establishments most patronised´ bythe

labouring class he had established that the prices at which `the labourer can procure his working clothes when

new´ included 8/6 for strong well-sewed moleskin trousers (PP 1867 XV, App. J, p. 248).

Other clothing and footwear

T he movement in the price of cotton cloth between 1770 and 1815 has been a matter of sharp controversy

(Cuencas Esteban, 1994, 1995; Crafts and Harley, 1995), but fortunatelythe weight of cotton clothing in the

overall index of retail prices is too small for this to be of major importance in the present context. T he

controversy has generated an number of new series, of which the following appear to be the most reliable:

1770-1813: calico piece goods sold in England by the East India company (Cuencas Esteban, 1994, 72-3)

1768-9, 1777 and 1781-1798: two series of Birley, Cardwell and Hornbyinventoryprices for fine and superfine

cloth (Crafts and Harley, 1995, 136-7).

From1812 to 1870 an unweighted average of these series is spliced to Neild´s series for greycloth as

adjusted and extended by Sandberg (1968, 8-10).

For linen the index is based on the price per yard of linen goods stamped in Scotland from1770 to 1822

(Warden, 1864, 480), spliced from 1818 onwards to the average export value of linen piece goods.

Finally, the series for shoes is based on prices for purchases by the following institutions:

1770-1798: the Navy (PRO, ADM 49/35).

1770-1829 the Lord Chamberlain´s Department (Beveridge, 1939, 293-5, 457).

1770-1853: Greenwich Hospital (Beveridge, 1939, 293-5; McCullough, 1882, 1139-40).

From1846 to 1870 the index is continued bymeans of the wholesale price of leather (Sauerbeck, 1886,

App. B).

T his revised index of clothing prices rises byonly12 per cent between 1795 and 1814-16, compared to

an increase of 38 per cent shown bythe Lindert and Williamson index (1985, 148). T he more moderate upswing

reflects the abandonment of the index compiled byT ucker (1936) which was used byLindert and Williamson

(and also in myprevious series) . 49 T he newclothing index also falls much less sharplyfromthe war-time peak to

mid-century(by46 per cent rather than 64 per cent), mainlybecause of the newseries discussed above for

woollen and worsted clothing.

Bibliography

Unpublished sources

Board of T rade (1908), Rates of Wages and Hours of Labour in Various Industries in the United Kingdom for a

series of years .

Botham, F. W. (1982), Working-Class Living Standards in North Staffordshire, 1750-1914, Unpublished Ph. D.

dissertation,University of London.

46 Clothing contracts Letter Book, PRO, WO 4/512.

47 P P 1861 XXXVI, p. 281. The abolition in 1855 of the old systemfor the purchase of clothing resulted in a great

improvement, so that `material now worn bythe privates was equal to what was formerlysupplied to non-commissioned

offices´ (P P 1867 XV, p297); in the first half of the centurytrousers bought for armyprivates generallycost about 70 per

cent of those for sergeants. The cost of `trowsers´ provided for policeman in the Metropolis was as much as 12/3 in 1850,

though this was presumably a higher quality garment (Fletcher, 1850, 228).

48 This is based on Eden (1796, I, 557; III, cccxliii) and Davies (1795, 137-85); prices for trousers are taken as roughly25

% more than those for knee-length breeches.

49 The precise composition of his series was not reported byTucker, but reference to his sources shows that the steep rise in

his index is largelythe result of an exceptional increase in the price paid byGreenwich Hospital for a single small item:

stockings.

Eccleston, B. (1976) A Survey of Wage rates in Five Midland Counties, 1750-1834 , Unpublished Ph. D.

dissertation,University of Leicester.

Voth, H-J. (1995), Time-Use in Eighteenth Century London: Some Evidence from the Old Bailey , Unpublished

D. Phil. dissertation,University of Oxford.

Parliamentary Papers

S.P. 1798 vol. 113, 35th Report from the Select Committee on Finance, etc., Army Expenditure.

P.P 1817 IV, Select Committee to Inquire into the Income and Expenditure of the United Kingdom, 6th Report,

the Navy (H.C. 410).

P.P. 1830 XVIII, Returns of the Rates of Pay and Allowances to the Officers and Men of the Army in the years

1792 and 1829 (H.C. 580).

P.P. 1833 VI, Report from the Select Committee on Manufactures, Commerce and Shipping (H.C. 690).

P.P. 1833 VII, Report from the Select Committee on Army and Navy Appointments (H.C. 650).

P.P. 1834 XXX-XXXIV, Report from H. M. Commissioners for Inquiry into the Administration and Practical

Operation of the Poor Laws, Appendix B1, Answers to Rural Questions (H.C.44).

P.P. 1843 XII, Reports of Special Assistant Poor Law Commissioner on the Employment of Women and

Children in Agriculture (H.C. 510).

P.P. 1852-53 LXXXVIII, Census of Population, England and Wales, Pt I, Occupations; Pt II, Summary Tables .

P.P. 1859 III, S.C. on Lunatics (H.C. 204).

P.P. 1861 XXXVI, Army Clothing (H.C. 134).

P.P. 1864 XXXV, Return relating to Army Clothing (H.C. 546).

P.P. 1867 XV, Report of the Commission appointed to inquire into the Recruiting for the Army (C. 3752).

P.P. 1871 XXXIX, Return Showing the Estimated Equivalent Weekly Wage of a Private Soldier (H.C.192).

P.P. 1878 XLVII, Return Showing the Estimated Weekly Wage of a Private Soldier (C.182)

P.P. 1887 LXXXIX, Returns of Wages Published between 1830 and 1886 (C. 5172).

P.P. 1892 XIX, Terms and Conditions of Service in the Army, Report and Minutes of Evidence (C. 6582).

P.P. 1893-94 LXXXIII, Pt II, Rates of Wages paid in the United Kingdom in 1886, General Report [by R

Giffen] on the Wages of the Manual Labour Classes in the United Kingdom in 1886 (C. 6889); see also

P.P. 1889 LXX, Principal Textile Trades (C. 5807); P.P. 1890 LXVIII, Minor Textile Trades

(C. 6161); P.P. 1890-91 LXXVIII, Mines and Quarries (C. 6455); and P.P. 1893 LXVIII ,Police,

Roads, etc., Gas and Water Works (C. 6715).

P.P. 1909 LXXX, Report of an Enquiry into Earnings and Hours of Workpeople in the United Kingdom in

1906 , Pt.I, Textile Trades (Cd. 4545); Pt. II, Clothing (Cd. 4844) ; P.P. 1910 LXXXIV, Pt. III, Building

and Woodworking (Cd. 5086); Pt. IV, Public Utilities and Services (Cd. 5196); Pt. V, Agriculture in

1907 (Cd. 5460) ; P.P. 1911 LXXXVIII, Pt. VI, Metals, Engineering and Shipbuilding (Cd. 5814) ;

P.P. 1912 -13 CVIII, Pt. VII, Railway Service in 1907 (Cd. 6053); and Pt. VIII, Miscellaneous Trades

(Cd. 6556) .

Army Estimates, annual.

Finance Accounts, trade and navigation, annual.

Navy Estimates, annual.

Books and articles

A New System of Practical Domestic Economy (1825), London: H. Colburn.

Abel-Smith, B. (1960), A History of the Nursing Profession, London: Heineman.

Adams, S. and S. (1825), The Complete Servant , London: Knight and Lacey.

Armstrong, W.A., and Huzel, J. P (1989) `Labour II: Food, Shelter and Self-help, T he Poor Lawand the

Position of the Labourer in Rural Society´, in J. T hirsk, ed, The Agrarian History of England and

wales, VI, 1750-1850 , Cambridge University Press.

Ashton, T. S. (1924), Iron and Steel in the Industrial Revolution , Manchester University Press.

Ashton, T . S. (1949), `T he Standard of Life of the Workers in England, 1790-1830´, Journal of Economic

History, supp. IX, 19-38.

Ashton, T. S. (1955), An Economic History of England, The Eighteenth Century , London: Methuen.

Ashton, T. S. (1959), Economic Fluctuations in England, 1700-1800, Oxford University Press.

Ashton T. S. and Sykes, J. (1929), The Coal Industry of the Eighteenth Century, Manchester University Press.

Baines, E. (1970), Baines’s Account of the Woollen Manufacture of England, K.G. Ponting, ed, Newton Abbot:

David and Charles.

Banks, J. A. (1954), Prosperity and Parenthood , London: Routledge and Kegan Paul.

Baxter, R. Dudley (1868), National Income, London: Macmillan.

Beeke, H. (1800), Observations on the Produce of the Income Tax , new ed, London: Wright.

Bell, B. (1802), Essays on Agriculture , Edinburgh: Bell and Bradfute.

Berg, M. (1987), `Women’s Work, Mechanisation and the EarlyPhase of Industrialisation in England´, in P.

Joyce, ed, The Historical Meanings of Work, Cambridge University Press.

Berg, M. and Hudson, P. (1992), `Rehabilitating the Industrial Revolution´, Economic History Review, 45, 24-

50;

Berg, M. and Hudson, P. (1994), `Growth and Change: a Comment on the Crafts-HarleyViewof the Industrial

Revolution´, Economic History Review, 47, 147-9.

Beveridge, W. (1939), Prices and Wages in England , I, London: Longmans Green.

Bienefeld, M. A. (1972), Working Hours in British Industry , London: Weidenfeld and Nicolson.

Bischoff, J. (1842) , A Comprehensive History of the Woollen and Worsted Manufactures , London: Smith, Elder.

Blythell, D. (1993), `Women in the Workforce´ in P. K. O´Brien and R. Quinault, eds, The Industrial Revolution

and British Society , Cambridge University Press, 31-53.

Booth, C. (1886), `Occupations of the People of the United Kingdom, 1801-1881´, Journal of the Royal

Statistical Society, 49, 314-444.

Bowley, A. L. (1895), `Changes in Average Wages (Nominal and Real) in the United Kingdombetween 1860

and 1891´, Journal of the Royal Statistical Society , 58, 223-85.

Bowley, A. L. (1898), `Comparison of the Changes in Wages in France, the United States and the United

Kingdom from 1840 to 1891´, Economic Journal, 8, 474-89.

Bowley, A. L. (1899), `T he Statistics of Wages in the United Kingdomduring the last Hundred Years´, Part II,

`Agricultural Wages in Scotland´; Part III, `Agricultural Wages in Ireland´ and Part IV, `Agricultural

Wages, Earnings and General Averages´, Journal of the Royal Statistical Society, 62, 140-51, 399-404

and 555-70.

Bowley, A. L. (1900), Wages in the United Kingdom in the Nineteenth Century , Cambridge University Press.

Bowley, A. L. (1901),`T he Statistics of Wages in the United Kingdomduring the last Hundred Years. Wages in

the Building Trades´, Journal of the Royal Statistical Society, 64, 102-12.

Bowley, A. L. (1902), `T he Statistics of Wages in the United Kingdomduring the last Hundred Years. Wages in

the Worsted and Woollen Manufactures of the West Riding of Yorkshire´, Journal of the Royal

Statistical Society, 65, 102-26.

Bowley, A. L. (1937), Wages and Income in the United Kingdom since 1860 Cambridge University Press.

Bowley, A. L. and Wood, G. H. (1899), `T he Statistics of Wages in the United Kingdomduring the last Hundred

Years. Printers´, Journal of the Royal Statistical Society, 62, 1899, 708-15.

Bowley, A. L. and Wood, G. H. (1905), `T he Statistics of Wages in the United Kingdomduring the last Hundred

Years. Engineering and Shipbuilding´, Journal of the Royal Statistical Society, 68, 104-37.

Bowley, A. L. and Wood, G. H. (1906), `T he Statistics of Wages in the United Kingdomduring the last Hundred

Years. Engineering and Shipbuilding´, Journal of the Royal Statistical Society, 69, 148-192.

Boyer, G. (1990), An Economic History of the English Poor Law, 1750-1850 , Cambridge University Press.

Church, R. (1986), The History of the British Coal Industry, 3, 1830-1913, Victorian Pre-Eminence, Oxford

University Press.

Clapham, J. H. (1934), `Work and Wages´ in G. M. Young, ed, Early Victorian England, 1830-1865, Oxford

University Press.

Collier, F. (1964), The Family Economy of the Working Classes in the Cotton Industry, 1784-1833, Manchester

University Press.

Collins, E. J. T . (1969), `Harvest T echnologyand Labour Supplyin Britain, 1790-1870´, Economic History

Review, 22, 453-73.

Colquhoun, P. (1806), A Treatise on Indigence, London: Hatchard.

Court, W. H. B. (1938), The Rise of the Midland Industries, Oxford University Press.

Crafts, N. F. R. (1976), `English Economic Growth in the Eighteenth Century: A Re-Examination of Deane and

Cole´s Estimates´, Economic History Review, 29, 226-35.

Crafts, N. F. R. (1980), `National Income Estimates and the British Standard of Living Debate: a Reappraisal of

1801-1831´, Explorations in Economic History , 17, 176-88.

Crafts, N. F. R. (1983), `British Economic Growth, 1700-1831: A Reviewof the Evidence´, Economic History

Review, 36, 177-99.

Crafts, N. F. R. (1985a), British Economic Growth during the Industrial Revolution, Oxford University Press.

Crafts, N. F. R. (1985b), `English Workers’ Living Standards during the Industrial Revolution: some Remaining

Problems´, Journal of Economic History, 45, 139-44.

Crafts, N. F. R. (1987), `British Economic Growth, 1700-1850; Some Difficulties of Interpretation´,

Explorations in Economic History, 24, 245-325 .

Crafts, N. F. R. and Harley, C. K. (1992), `Output Growth and the British Industrial Revolution: a Re-Statement

of the Crafts-Harley View´, Economic History Review, 45, 703-30.

Crafts, N. F. R. and Harley, C. K. (1995), `Cotton T extiles and Industrial Output Growth during the Industrial

Revolution´, Economic History Review, 48, 133-44.

Cuenca Esteban, J. (1994), `British T extile Prices, 1770-1831: are British Growth Rates Worth Revising Once

Again?´, Economic History Review, 47, 66-105.

Cuenca Esteban, J. (1995), `Further Evidence of Falling Prices of Cotton Cloth, 1768-1816´, Economic History

Review, 48, 145-50.

Daniels, G. W. (1929), `A ^T urn-Out~ of Bolton Machine Makers in 1831´, Economic Journal, Economic

History Supplement, I, 591-602.

Davies, D. (1795), The Case of Labourers in Husbandry , London: Robinson.

Davis, R. (1956), `Seamen’s Sixpences: An Index of Commercial Activity, 1697-1828´, Economica , 23, 328-43.

Davis, R. (1962), The Rise of the English Shipping Industry , Newton Abbot: David and Charles.

Deane, Phyllis (1956), `ContemporaryEstimates of National Income in the First Half of the Nineteenth Century´,

Economic History Review, 8, 339-54.

Deane, Phyllis (1957), `ContemporaryEstimates of National Income in the Second Half of the Nineteenth

Century´, Economic History Review, 9 , 451-61.

Deane, Phyllis and Cole, W. A. (1962), British Economic Growth, 1688-1959, Cambridge University Press.

Department of Employment (1971), British Labour Statistics, Historical Abstract, 1886-1968 , London:

H.M.S.O.

Dodd, A. H. (1933), The Industrial Revolution in North Wales , Cardiff: University of Wales Press.

Eden, F. M. (1797), The State of the Poor , 3 vols, London: B. and J. White.

Edinburgh Review (1862), `Modern Domestic Service´, CXV, 409-39.

Ellison, T. (1886), The Cotton Trade of Great Britain, 1968 ed, London: Frank Cass.

Engerman S. L. (1995), `Reflections on ^T he Standard of Living Debate~: NewArguments and NewEvidence´

in J. A. James and M. T homas, eds, Capitalism in Context: Essays in Economic development and

Cultural Change in Honor of R. M. Hartwell , Chicago University Press, 50-79.

Feinstein, C. H. (1989), `Wages and the Paradox of the 1880s´, Explorations in Economic History, 26, 237-47.

Feinstein, C. H. (1990), `NewEstimates of Average Earnings in the United Kingdom, 1880-1913´, Economic

History Review , 53, 603-11.

Feinstein, C. H. (1995), `Changes in Nominal Wages, the Cost of Living and Real Wages in the United Kingdom

over T wo Centuries, 1780-1990´, in P. Scholliers and V. Zamagni, eds, Labour’s Reward, Real Wages

and Economic Change in 19th and 20th-Century Europe, Aldershot: Edward Elgar, 3-36.

Fletcher, J. (1850), `Statistical Account of the Police of the Metropolis´, Journal of the Royal Statistical Society,

13, 221-67.

Flinn, M.W. (1974), `Trends in Real Wages, 1750-1850´, Economic History Review, XXVII, 395-414.

Flinn, M. W. (1984), The History of the British Coal Industry, 2, 1780-1830, The Industrial Revolution, Oxford

University Press.

Floud, R., Wachter, K. and Gregory, A. (1990), Height, Health and History , Cambridge University Press.

Fox, A. Wilson (1903), `Agricultural Wages in England and Wales during the last FiftyYears´, Journal of the

Royal Statistical Society, 66, 273-348.

Galton, F. W. (1896), Select Documents Illustrating the History of Trade Unionism, I, The Tailoring Trade ,

London: Longmans, Green.

Gash, N. (1935-6), `Rural Unemployment, 1815-34´, Economic History Review, First series, VI, 90-93.

Gayer, A. D., Rostow, W. W. and Schwartz, A. J. (1953), The Growth and Fluctuation of the British Economy,

1790-1850 , Oxford University Press.

George, D. (1925), London Life in the Eighteenth Century , London: Kegan Paul.

George, D. (1927), `T he London Coalheavers, Attempts to Regulate Waterside Labour in the Eighteenth and

Nineteenth Century´, Economic Journal , Economic History Supplement , I, 229-48.

Gilboy, E. (1934), Wages in Eighteenth Century England , Cambridge, Mass: Harvard University Press.

Habakkuk, H. J. (1962), American and British Technology in the Nineteenth Century, Cambridge University

Press.

Hamilton H. (1926), The English Brass and Copper Industries to 1800 , London: Longmans Green.

Hammond, J. L. and B, (1919), The Skilled Labourer 1760-1832, London: Longmans Green.

Harley, C. K. (1982), `British Industrialization before 1841: Evidence of Slower Growth during the Industrial

Revolution´, Journal of Economic History, 42, 267-89.

Hasbach, W. (1908), A History of the English Agricultural Labourer , London: P.S.King & Son.

Hawke, G. R. (1970), Railways and Economic Growth in England and Wales 1840-1870 , Oxford University

Press.

Hayek, F. A. (1954), `Historyand Politics´ in F. A. Hayek, ed, Capitalism and the Historians , London:

Routledge and Kegan Paul.

Hecht, J. J. (1956) The Domestic Servant in Eighteenth-Century England , London: Routledge and Kegan Paul.

Higgs, E. (1987), `Women, Occupations and Work in the Nineteenth-CenturyCensuses´, History Workshop

Journal, 23, 59-80;

Higgs, E. (1995), `Occupational Censuses and the Agricultural Workforce in Victorian England and Wales´,

Economic History Review, 48, 700-16.

Hill, Bridget (1989), Women, Work and Sexual Politics in Eighteenth-Century England, Oxford: Blackwell.

Hoffmann, W. G. (1955), British Industry, 1700-1950 , Oxford: Blackwell.

Hopkins, E. (1982), `Working Hours and Conditions during the Industrial Revolution: a Re-Appraisal´,

Economic History Review, 35, 52-66.

Hoppit, J. (1987), Risk and Failure in English Business, 1700-1800, Cambridge University Press.

Hoppit, J. (1990), `Counting the Industrial Revolution´, Economic History Review, 43, 173-93.

Horn, P. (1986), The Rise and Fall of the Victorian Servant , Gloucester: Alan Sutton.

Horrell, S. and Humphries, J. (1992), `Old Questions, NewData and Alternative Perspectives: Families’ Living

Standards in the Industrial Revolution´, Journal of Economic History, 52, 849-80.

Horrell, S. and Humphries, J. (1995), `Women’s Labour Force Participation and the T ransition to the Male-

Breadwinner Family, 1790-1865´, Economic History Review, 48, 89-117.

Hughes, J. R. T . (1960), Fluctuations in Trade, Industry and Finance, A Study of British Economic

Development 1850-1860, Oxford University Press.

Hunt, E. H. (1989), `Paupers and Pensioners: Past and Present´, Ageing and Society , 9, 413-7.

Hunt, E. H. and Botham, F. W. (1987), `Wages in Britain during the Industrial Revolution´, Economic History

Review, 40, 380-99.

Imlah, A. H. (1958), Economic Elements in the Pax Britannica, Cambridge, Mass.: Harvard University Press.

Jackson, R. V. (1992), `Rates of Industrial Growth during the Industrial Revolution´, Economic History Review,

45, 1-23;

Jenkin, A. H. H. (1927), The Cornish Miner , London: Allen and Unwin

John, A. H. (1989), `Statistical Appendix´ in J. T hirsk, ed, The Agrarian History of England and wales, VI,

1750-1850 , Cambridge University Press, 972-1155.

Jones, E.L. (1964), `T he Agricultural Labour Market in England, 1793-1872´, Economic History Review, 17,

322-38.

Kingsford, P.W. (1870), Victorian Railwaymen, The Emergence and Growth of Railway Labour 1830-1870 ,

London: Frank Cass.

Kussmaul, A. (1981), Servants in Husbandry in Early Modern England , Cambridge University Press.

Langton, J. (1979), Geographical Change and Industrial Revolution, Coalmining in South West Lancashire,

1590-1799, Cambridge University Press.

Layton, W. T . (1908), `Changes in the Wages of Domestic Servants during FiftyYears´, Journal of the Royal

Statistical Society , 71, 515-24.

Levi, L. (1885), Wages and Earnings of the Working Classes , London: John Murray.

Lewis, M. (1960), A Social History of the Navy 1793-1815 , London: Allen and Unwin.

Lewis, M. (1965), The Navy in Transition 1814-1864, A Social History , London: Hodder and Stoughton.

Lewis, W. A. (1954), `Economic Development with Unlimited Supplies of Labour´, Manchester School of

Economic and Social Studies , 22, 139-91.

Lindert, P. H. and Williamson, J. G. (1982), `Revising England’s Social T ables, 1688-1912´, Explorations in

Economic History, 19, 385-408.

Lindert, P. H. and Williamson, J.G. (1983), `English Workers’ Living Standards during the Industrial

Revolution: A New Look´, Economic History Review 36, 1-25.

Lindert, P. H. and Williamson, J.G. (1985), `English Workers’ Real Wages: Replyto Crafts´, Journal of

Economic History, 45, 145-53.

Lipson, E. (1921), The History of the Woollen and Worsted Industries, London: A. & C. Black.

Lloyd, C. (1968), The British Seamen 1200-1860, A Social Survey , London: Collins.

McCulloch, J.R. (1839), A Statistical account of the British Empire, vol. I, 2nd ed, London: Charles Knight.

McCulloch, J.R. (1882), A Dictionary of Commerce and Commercial Navigation , A. J. Wilson, ed, London:

Longmans Green.

Mantoux, P. (1928), The Industrial Revolution in the Eighteenth Century, Rev. ed, London: Jonathan Cape.

Massie, P. (1758), A Plan for the Establishment of Charity Houses , London: T. Payne.

Massie, P. (1760), A Computation of the Money that hath been exorbitantly Raised upon the People of Great

Britain by the Sugar Planters, in one year from January 1759 to January 1760.

Mathias, P. (1957), `T he Social Structure in the Eighteenth Century: A Calculation byJoseph Massie´,

Economic History Review, 10, 30-45.

Mayhew, H. (1980), The Morning Chronicle Survey of Labour and the Poor: the Metropolitan Districts , new

ed, 6 vols, Firle: Caliban Books.

Mitchell, B. R. (1964), `T he Coming of the Railwayand United KingdomEconomic Growth´, Journal of

Economic History, 24, 315-36.

Mitchell, B. R. (1984), Economic Development of the British Coal Industry, Cambridge University Press.

Mokyr, J. (1987),`Has the Industrial Revolution been Crowded Out? Some Reflections on Crafts and

Williamson´, Explorations in Economic History, 24, 245-325 .

Oram, R.B. (1970), The Dockers´ Tragedy , London: Hutchinson.

Palgrave, R. H. I. (1898, 2nd ed. 1926), Palgrave´s Dictionary of Political Economy H. Higgs, ed, London:

Macmillan.

Peel, C. S. (1926), A Hundred Wonderful Years , London: John Lane.

Peel, C. S. (1934), `Homes and Habits´ G. M.Young, ed, Early Victorian England, 1830-1865, Oxford

University Press.

Pinchbeck, I. (1930), Women Workers in the Industrial Revolution, London: George Routledge.

Pollard, S. (1978), `Labour in Great Britain´ in P. Mathias and M.M. Postan, eds, The Cambridge Economic

History of Europe , VII, Part 1, Cambridge University Press.

Porter, G. R. (1847), The Progress of the Nation , London: John Murray.

Prest, A. R. (1954), Consumers Expenditure in the United Kingdom, 1900-1919 , Cambridge University Press.

Purdy, F. (1861), `On the Earnings of Agricultural Labourers in England and Wales, 1860´, Journal of the Royal

Statistical Society, 24, 328-73.

Purdy, F. (1862), `On the Earnings of Agricultural Labourers in Scotland and Ireland´, Journal of the Royal

Statistical Society, 25, 425-90.

Reid, D. A. (1976), `The Decline of Saint Monday, 1766-1876´, Past and Present , 71, 76-101.

Richards, E. (1974), `Women in the British Economy since about 1700: an Interpretation´, History , 59, 337-47.

Rose, M. B. (1986) , The Gregs of Quarry Bank Mill , Cambridge University Press.

Rule, J. (1981), The Experience of Labour in Eighteenth-Century Industry , London: Croom Helm.

Sandberg, L. (1968), `Movements in the Qualityof British Cotton T extile Exports,1815-1913´, Journal of

Economic History, 28, 1-27.

Sauerbeck, A. (1886), `Prices of Commodities and the Precious Metals´, Journal of the Royal Statistical

Society, 49, 581-648.

Skelley, A. R. (1977), The Victorian Army at Home , London: Croom Helm.

Smee, W. R. (1846), The Income Tax, 2nd ed, London: Pelham Richardson.

Snell, K. D. M. (1985), Annals of the Labouring Poor, Social Change and Agrarian England 1660-1900,

Cambridge University Press.

Taylor, A.J. (1975), The Standard of Living in Britain in the Industrial Revolution, London: Methuen.

T ulloch, A. M. (1863), `On the Payand Income of the British Soldier as compared with the Rate of Agricultural

Wages´, Journal of the Royal Statistical Society, 26, 168-85.

Unwin, G. (1924), Samuel Oldknow and the Arkwrights, Manchester University Press.

von Tunzelmann, G. N. (1978), Steam Power and British Industrialization to 1860 , Oxford University Press.

Wadsworth, A. P. and Mann, J. De Lacy(1931), The Cotton Trade and Industrial Lancashire , Manchester

University Press.

Warden, A. J. (1864), The Linen Trade, Ancient and Modern , London: Longmans, Green.

Williamson, J. G. (1982), `The Structure of Pay in Britain, 1710-1911´, Research in Economic History , 7, 1-54.

Williamson, J. G. (1984), `Whywas British Growth so Slowduring the Industrial Revolution?´, Journal of

Economic History, 44, , pp. 687-712.

Williamson, J. G. (1985a), `T he Historical Content of the Classical Labor Surplus Model´, Population and

Economic Development , 11, 171-91.

Williamson, J. G. (1985b), Did British Capitalism Breed Inequality? London: Allen and Unwin.

Williamson, J. G. (1987), `Debating the British Industrial Revolution´, Explorations in Economic History, 24,

245-325 .

Wood, G. H. (1899), `The Course of Average Wages between 1790 and 1860´, Economic Journal , 9, 588-92.

Wood, G. H. (1909a), `Real Wages and the Standard of Comfort since 1850´, Journal of the Royal Statistical

Society , 72, 1909, 91-103.

Wood, G. H. (1909b), `T ests of Progress Applied to the Woollen T rade´, Huddersfield Technical College,

Textile Society Journal , Sixth Session, 64-77.

Wood, G. H. (1910), `T he Statistics of Wages in the United Kingdomduring the Nineteenth Century. Parts XV-

XIX, T he Cotton Industry´, Journal of the Royal Statistical Society, 73, 39-58, 128-163, 283-315, 411-

34 and 585-626.

Wrigley, E. A. (1986), `Men on the Land and Men in the Countryside: Employment in Agriculture in

Nineteenth-CenturyEngland´, in L. Bonfield, R. M. Smith and K. Wrightson, eds, The World We have

Gained. Histories of Population and Social Structure, Oxford University Press, 295-336.

Wrigley, E. A. (1987), `Urban Growth and Agricultural Change: England and the Continent in the EarlyModern

period´ in E. A. Wrigley, People, Cities and Wealth , Oxford University Press, 157-93.

Wrigley, E. A. and Schofield, R. S. (1981), The Population History of England 1541-1871, London: Arnold.

Young, A. (1770), A Six Months Tour Through the North of England, London: Strahan.